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Now you can turn your ’89 or ’100 into 
a portable. And maybe you will have 
to be more portable, too, to keep up on 
what’s happening in the Heath/Zenith 
marketplace. You can’t get it all at 
the West Coast Computer Faire 
anymore. 
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The choice of inexpensive letter-quality printers has 
grown considerably in the last year or so. Models from 
Brother, Juki, Teletex, and Transtar provide a sample 
of the market available to us. This short survey also 
looks at their speed and the switch settings Heath/ 
Zenith users have to worry about. 

Exploring MBASIC Roundoff Error 

Robert Crawford 

People sometimes speak of computers as souped-up 
calculators. In coping with fractions, though, Microsoft 
BASIC will give us errors that our little calculators 
would never tolerate. Here’s why. 
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Well, Heath/Zenith has gone and done 
it: produced an IBM clone. There are 
those who will always question Zenith’s 
corporate strategy in “following the 
pack.” But after using the Z150 at 
Sextant since late March, we’ve con¬ 
cluded that it’s a well designed clone— 
although we still prefer the Z110/120. 
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The Z67 from Heath/Zenith is a sort of 
Sherman tank among Winchester 
drives. There are smaller ones and 
prettier ones and newer ones around. 
But the ’67 does a very nice job 
nonetheless, thank you. And with soft¬ 
ware from SoftShop and from Wizard 
Software House helping out, you get 
your money’s worth. 




You don’t need any math tables. You 
don’t need to divide the circumference 
of a circle by its diameter. Now, your 
H/Z100 can give you a statistical value 
of pi! Yes, good old 7r (more or less, 
anyway). And you don’t even need to 
bring your own needles. (Needles?) 























Macrotech announces three new memory products for 
Zenith Z-1 □□ computers. Designed specifically for Z-1 □□ 
systems, our Z-Series can increase your main memory up 
to a full megabyte with the use of only one expansion slot. 

• Includes unique, lightning-fast “Macrocache”™ pseudo¬ 
disk operating software enabling dynamic memory allocation 
between full cache mode and “virtual disk” mode. • Runs 
under Z-DOS* or CP/M 86. • Full byte parity [standard on 
all Macrotech S-100 dynamic memory products). 

• Comprehensive technical manual included. • Full one year 
warranty. 

PRICES:-- 

384Z—Adds 384K high speed dynamic RAM $1,1 95.00 
640Z—Adds B40K high speed dynamic RAM $1,895.00 
896Z—Adds 896K high speed dynamic RAM $2,250.00 

Macrotech also offers ADIT, the only full-featured intelligent 
I/O expansion module for S-100. Utilizing full DMA, the 
ADIT provides up to 16 full duplex RS 232/RS 422 channels 
from one expansion slot. 


For more information about the Z-Series of Z-100 memory products, or 
the ADIT intelligent I/O board, contact your local Zenith dealer or 
Macrotech International Corp. 



* Z-DOS is a registered trademark of Zenith Data Systems. 

CP/M is a registered trademark of Digital Research. 

MACROTECH INTERNATIONAL CORP. 

9551 Irondale Ave., Chatsworth, CA91311, (818) 700-1501 
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The local newspaper had some praise for both periodicals from Sextant 
Publishing Company. It was in T. R. Reid’s “Personal Computers’’ column 
in the “Washington business” section of the April 23rd Washington Post : 

The field of computer magazines is littered with junk. Most of the 
magazines focus on a particular make of computer, and a lot of these 
consist of nothing more than cheerleading for the computers to 
which they’ve hitched their fortunes. 

There are exceptions. ... There are a couple of Heath-Zenith 
journals published here in the District, Sextant and Buss , that take an 
independent stance. 

Shortly after that appeared, I achieved another distinction. Nielsen Tele¬ 
vision Research chose me to keep a diary of my TV viewing for a week. Art 
Nielsen, Jr. assured me: “Even if you only view a few programs, or none at 
all, we need your diary.” I guess the program I view most often is dBASE II, 
with 1-2-3 in second place. But those are on the tube in the office, and 
the diary they sent me was for home use. 

Before I started my diary of TV viewing, there were a few questions to 
answer. The toughest was the number of hours I work outside my home 
each week. Work? Me? I enjoy what I do for a living, or at least most of it. 
Even the part I don’t enjoy is less work than aggravation. 

I expect my employees to do the work. I figure my contribution is sup¬ 
plying the bold creative vision for the enterprise. That and taking out the 
trash, answering the door bell, proofreading articles, maintaining the com¬ 
puters, tending the furnace, signing checks, and prowling around the 
office. I pretty much do what I feel like doing when I feel like doing it. So I 
put down 70 hours. 

Maybe you didn’t make it to the Trenton Computer Festival. If you’re 
anywhere near New Jersey next April 20-21, it might be worth a visit. One 
of the big attractions is a flea market where you’re likely to find any sort of 
computer equipment ever used. I might have said ‘anything but the kitchen 
sink,’ except that someone was selling one of those, too. The commercial 
exhibits tend to feature supplies, accessories, and software—not much of 
anything for someone who doesn’t have a computer yet. 

Assistant Publisher Sharon Conaway and I managed to do enough busi¬ 
ness to pay for the booth and travel expenses. We also got to talk to several 
subscribers. During the meeting of Heath/Zenith users, I admitted that 
Unix ranks with me somewhat lower than COBOL. 

For the second consecutive year, we stopped off at Swarthmore College 
on the way up to Trenton. We interviewed a half dozen applicants for jobs 
with Sextant Publishing Co. A couple of them were interesting enough to 
invite back to the office. That way, we had increased motivation to do 
some Spring cleaning. 

One thing we cleaned out this Spring was our stock of The 1983 Buss 
Directory. Fortunately, the 1984 edition is out now, with listings of over 
350 sources of support for users of Zenith Data Systems or Heathkit com¬ 
puters. It also includes a directory of local Heath Users’ Groups and an 
index to recent issues of Buss: The Independent Newsletter of Heath Co. 
Computers. Details of how you can get a copy are on page 27. 

There’s no danger of our soon growing smug about our abilities at bi¬ 
monthly magazine publication. (Please don’t ask Beth, Sharon, or me why.) 
But subscriptions are being renewed at a rate that suggests we must be 
doing something right. So we re encouraged to continue to strive for im¬ 
provement. 
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Software Wizardry announces the 

P-SST card 

from LP Systems, Inc. 


SST! 


Guess what sings, hums, talks, 
follows your every move, and 
plugs into your Z-100? 


Phoneme Speech Synthesizer 


Programmable features include a di¬ 
rectory of 64 phonemes, with four pitch 
levels. 


We admit it doesn’t dance, 
but you might 
after you plug it in ! 


Joystick Interface 


IEEE-696 (S-100) bus 


Two general purpose 8-bit parallel 
I/O ports. Software included to configure 
them for use with standard Atari joysticks. 

Designed for the Z-100 computer, 
the board complies completely with the 
bus standard and can be interlaced into 
any S-100 system. 


The Programmable-Speech/ sound/ 
time card is the latest result of Software 
Wizardry’s crusade to fill the holes in your 
Z-100! 

Not just a piece of hardware for program¬ 
mers and system integrators, we’re sup¬ 
porting it with SOFTWARE; we don’t 
leave you out in the cold. 


Audio Power Amp - On-board power amplifier provides 

one watt of output power to drive standard 
8 ohm audio speaker. 

Audio preamp out - Provides low level audio signal out, 

suitable for connection to a standard 
preamplifier input. 

Sound Synthesizer - Provides three channels of 

music/sound and one channel of white 
noise generation, independently prog¬ 
rammable for simultaneous operation. 
Amplitude can be under direct program 
control or controlled by envelope 
generator. Control registers remain 
latched to most recent instruction to re¬ 
duce CPU overhead. 

Frequency generator program listing pro¬ 
vided, and sample sound and music prog¬ 
rams. 


Clock/calendar 


Software Wizardry, Inc. also has over 450 other items of 
interest to Heath/Zenith users as well. Call or write for 
our FREE price list. Dealer inquiries and HUG group 
purchases welcome! 



TfM/TH 


data 

systems 


On-board clock with 9-month lithium 
battery always knows the correct time and 
date. With the CHRONOLOGIC program, 
on boot- up ZDOS will always know the 
time. Also can be programmed to provide 
elapsed time; Alarm interrupt at pre-set 
time and “heartbeat” repetitive interrupt 
at specified intervals to S-100 interrupt 
bus. “Standby” interrupt provides exter¬ 
nal TTL signal to control an external de¬ 
vice, such as an relay to allow your Z-100 
to turn itself on! 


In addition to the standard utilities that 
come with the card, the clock read func¬ 
tion is supported by our CHRONOLOGIC 
program; The joystick interface is used by 
our best selling (and still the best!) 
graphics drawing program PALETTE, 
(which fills another hole with its light-pen 
support), and appropriate sound effects 
issue from it when you use it with our 
REACTOR-100 nuclear reactor simula¬ 
tion. 

And thats just the start; how about that for 
support! We know you all will be quick to 
make use of P-SST, because we love the 
Z-100, and we know you do too! 


Try our card In your computer, and 
PSSTUl, pass It on! 


Available direct from Software Wizardry, Inc. as well as 
from most Heathkit Electronic Centers and many Zenith 
Data Systems dealers and distributors as well. Please add 
$2 minimum(or 2%, whichever is greater) ship¬ 
ping/handling plus sales tax if shipped to a Missouri 
address. 
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Letters 


Software for Sound/Clock Board 

Ray Albrektson’s article on building a 
sound/clock board (March-April, p. 78) 
was excellent. It piqued my interest 
enough to do a little informal research. 

Apparently Mr. Albrektson’s board 
has been around long enough for Maj. 
Chuck Chatham to write some addi¬ 
tional software for it, which he has kindly 
placed in the public domain. Readers 
who use CP/M with this board can get a 
copy of this software. 

Prowl the computer bulletin boards 
for SIG/M volume 120. Then, using a 
modem program, copy the ten pertinent 
files: three COMPOSER files with .DOC, 
.ASM, and .COM suffixes and seven dem¬ 
onstration files with no suffix: ABBA, 
FAMILY, FATHER, LOVEYOU, MAJESTY, 
PRAISE, and VOICE. 

Print the COMPOSER.DOC file and en¬ 
joy. And hats off to Mr. Albrektson and 
Maj. Chatham. 

Richard L. Riggs 
He adware 
East Point, GA 

Screen Dump! 

Concerning the extremely informative 
article, “Screen Dump,’’ by Mr. Siebert 
Ickler in your March-April issue [#9]: 
In the section concerning sending the 
screen to the printer he states that “... 
if you are sufficiently proficient with 
the escape sequences you could use the 
offline key...” [p. 66]. 

There is a much simpler solution than 
the one described for those wishing to 
prevent the FSPRINT command being 
shown in the printout. Merely type 
FSPRINT, go OFF LINE, type ESC 1 (lower¬ 
case L) to erase the line containing the 
FSPRINT command, go ON LINE and then 
hit RETURN. The screen will be com¬ 
pletely dumped to the printer followed 
by a few blank lines, but with no com¬ 
mand line being shown. 


Another nice touch: If you type DIR, 
go OFF line and hit ESC E to clear the 
screen, back ON line and hit RETURN, 
the directory will be printed to a clear 
screen. Then if the above procedure is 
used to do a screen dump without the 
command line showing, a neat clean 
printout of the disk directory will be 
available. Many other Escape sequences 
may be typed while OFF LINE and com¬ 
bined with commands typed while ON 
LINE (prior to hitting RETURN) to ac¬ 
complish some strange screen dumps. 
It’s fun to experiment! 

My compliments to Mr. Ickler and to 
your publication and staff. 

Raymond Dotson 
Goldsboro, NC 

I would like to thank Siebert Ickler 
for his excellent article “Screen Dump!,” 
in the March-April issue of Sextant [#9]. 
May I suggest one small change to his 
programs. If the following statement 
BUFFER DS 5640 

is changed to read 

BUFFER EQU * 

the size of the program when it is saved 
on a disk can be reduced by approxi¬ 
mately 23 sectors on an HDOS system 
and an equivalent amount under CP/M. 

Keep up the good work, SextantW 

James R. Hatch 
Gaithersburg, MD 

I found Siebert Ickler’s description of 
his adventures in mastering the trans- 
mit-page function of the H19 in order 
to dump the screen very interesting, 
since I had gone through just about the 
same experience in the development of 
SNAP. (This is a screen dumping program 
sold by Newline Software for $29.95, 
regularly advertised in Sextant.) Only, 
when I discovered that the characters 
were being sent by the terminal faster 
than the computer, with normal input 


programming, could receive them, I did 
not have to switch from the C language 
to Assembly, but changed the input to 
bypass the CP/M BDOS, calling directly 
upon the BIOS for input service. Leor 
Zolman, the writer of the BDS-C com¬ 
piler, made this rather easy, by providing 
a simple function in the standard library 
for the purpose. This is only one ex¬ 
ample of the many ways in which life is 
easier for the C language programmer 
than the BASIC and Assembly language 
programmer. 

In the development of SNAP, I faced 
another problem inherent in the idea of 
a screen dump. There are times when 
we wish to preserve the screen exactly 
as it appears, without cluttering it up 
with an operating system prompt or the 
command required to run the dump 
program, and without losing the top line 
due to inadvertent scrolling. Further¬ 
more, we may wish to enter the pre¬ 
served screen image into an editor, or 
read it from a program, as well as modify 
it using the terminal’s off-line editing 
facilities. SNAP permits the user to define 
his own formats for the printed or file 
image of the screen, and provides some 
pre-packaged formats to accomplish 
these purposes. 

Gilbert Shapiro 
Pittsburgh, PA 

Peter Norton on DOS-Generic 
Software 

It was by a happy accident that I saw 
the issue of Sextant with Graham Wide- 
man’s article on “Why Won’t All That 
IBM-PC Software Run on My Z100?” 
[#9, March-April 1984]. As it turns out, 
besides having my software mentioned 
in Graham Wideman’s article, I’m a self- 
appointed spokesman for the IBM PC 
community—so I thought it might be 
appropriate to offer some IBM-compat¬ 
ible comments. 

From the point of view of the IBM 
community, it’s absurd for people who 
didn’t buy IBM-compatibles to ask why 
they can’t use IBM software. I don’t 
wonder why I can’t use mainframe pro¬ 
grams on my desk-top PC and I don’t 
wonder why I can’t buy groceries in 
California with British pounds; I do 
wonder about the sanity of anyone who 
expects that you can. But from the point 
of view of the Z100 community, it’s 
absurd that software labeled “runs under 
DOS” can’t be run under Z-DOS. 

For me—someone deeply immersed 
in the IBM world—it was refreshing to 
read an article written from the broader 
MS-DOS perspective. I can truly under¬ 
stand the deep frustration that the 
Z100 community must feel when it sees 


Sextant Magazine 
716 E. Street SE 
Washington DC 20003 


Henry Milan 
4026 Kingnan Blvd. 

Des Moines Ift 50311 

In reference to the article by Lee Syer on Ed-fi-Sketch, one of your 
advertisers, Lindley Systens of Bedford Mfi has a terrific print driver 
for Ed-fi-Sketch and the Epson MX-88 printer with Graftrax. In fact, 

THIS LETTER 

was printed using that driver. I use it all the tine for doing graphs 
for various reports I nake...and for report titles, etc. It's a great 
addition for the Ed-ft-Sketch program. 


V/ 


i-i 


MILAM 
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the feast of IBM PC software that it can’t 
use, despite the fact that the Z100 
shares the same 8088 microprocessor 
and more-or-less the same DOS operat¬ 
ing system. The simple fact is, though, 
that there is very little true DOS soft¬ 
ware—that is, almost no programs which 
use only DOS services for support. 

Graham is quite right to blame that 
situation largely on the weakness of the 
services that DOS provides for programs. 
Except for rather undemanding pro¬ 
gramming requirements, DOS simply 
does not support the sort of operations— 
mostly screen output operations—that 
our programs require. Clearly neither 
Microsoft nor IBM seriously intended 
that DOS be an adequate environment 
for programs, by itself. This is why 
almost all PC programs make use of 
either IBM ROM-BIOS services, or 
IBM hardware features (particularly 
direct output to the display’s memory); 
and that, in turn, is why hardly any PC 
software will run on DOS-compatible, 
but non-IBM-compatible, computers like 
the Z100. 

While the Z100 community may be 
frustrated by this, they can hardly blame 
the program developers. If it had been 
practical to write DOS-generic software 
from the beginning, those IBM pro¬ 
grams would run on your ZlOOs—and 
the program developers would be ring¬ 
ing up some more sales. Even though 
IBM’s name is on the biggest slice of 
the pie, the Heath/Zenith slice is tasty 
too. It hasn’t been by our choice that 
PC programs aren’t DOS-generic; it’s 
been a by-product of the combination 
of hardware design and operating sys¬ 
tem deficiencies. 

In the case of my own Norton Utility 
programs—mentioned in Graham’s ar¬ 
ticle—I’m currently in the planning 
stages of a major new release and one 
of my design goals, if I can bring it off, is 
to make them completely DOS-generic. 
This sort of thing is now possible with 
DOS level 2, thanks to the ANSI device 
driver, which provides a reasonable col¬ 
lection of screen operations. If I’m suc¬ 
cessful, I look forward to having Z100 


enthusiasts using my software. Until 
then, you should look to Graham’s IB Em 
program to help put more IBM software 
to work. 

Peter Norton 
Santa Monica, CA 

Saving Bits 

Charles W. Rogers, in his article “Op¬ 
timizing Benton Harbor BASIC’s Nu¬ 
merical Output,” in the March-April 
issue of Sextant [#9], misses an obvious 
way to enhance accuracy when dealing 
with dollars and cents. By allotting 8 bits 
to the cents digits he leaves only 15 bits 
for the dollars digits, thus restricting 
the range to 4- or — 32767.99 

Actually, only 6.64 bits are needed 
for the cents digits, leaving 16.36 bits 
for the dollars digits. All that is required 
is to represent all dollar amounts within 
the program as cents rather than dollars. 
Dollar inputs should be read in as string 
variables and converted to cents. On 
output, all that is necessary is to insert 
the decimal point after the hundreds 
digit instead of the ones digit in the 
output print formatting subroutine. This 
technique gives an accurate range of + 
or — 83886.07, 2.56 times greater. 

James C. Wilcox 
Palos Verdes Estates, CA 

Rescuing Pictures 

Re: the article on Ed-A-Sketch in your 
issue #9 [March-April 1984]. This is a 
very thorough article about Ed-A-Sketch. 
Users of PIE, also put out by The Soft¬ 
ware Toolworks, will note that wherever 
possible the function keys operate the 
same way in both programs. That’s a help 
in learning one if you know the other. 
PIE could well use the OOPS! key, 
however. 

Although the article correctly states 
that a picture must be saved in the 
picture mode if you wish later to bring 
it back up in Ed-A-Sketch, I have found 
a way to get back a picture I did not 
save in picture mode. At least, this works 
in Microsoft BASIC and I would think 
that it should work in the other lan¬ 
guages for those who are familiar with 


them. 

As stated, the MBASIC save is a merg- 
able subroutine, which means it is saved 
in ASC mode. Bring the file up in an 
editor (like pie!) and add this line: 

10 0PEN“0”,1,“FILENAME.PIX”: GOSUB 9000: 

CLOSE: STOP 

Then, using the MACRO or repeat func¬ 
tion, change all “print” statements to 
read “PRINT# 1,”. Save it back on disk, 
then run it as an MBASIC program. 
“FILENAME.PIX” may now be loaded into 
Ed-A-Sketch and will be just as you or¬ 
iginally had it. This time, remember to 
save it as a picture. Also, if you re-save it 
in MBASIC you’ll wipe out the changes 
you made in the editor and you won’t 
have to change them back! 

Sincere thanks for an excellent mag¬ 
azine. 

William E. White 
Miami, FL 

Corrections 

Just a quick note about the letter of 
mine that you published in the last issue 
of Sextant [#9] describing some patches 
to add another feature to the program 
for a disk master directory. I received a 
call from someone who tried the patches 
and couldn’t get them to work. Upon 
re-reading Sextant I noted that there is 
a typo on line 3060. The FOR-NEXT loop 
should have 1’ as its lower limit, not ‘1’. 
Thus the beginning of line 3060 should 
read: 

3060 FOR J=I TO NF-FD:_ 

I’m going to use this an an argument 
with my wife to get a letter-quality 
printer to make my listings more legible. 

Steve Auyer 
Pittsfield, MA 

Lee C. Syer was omitted from the 
“Luminaries” section of issue #9 
(March-April 1984). He’s an engineer 
living in Blacksburg, Virginia, and he 
reviewed the graphics editor Ed-A- 
Sketch. (Perhaps he can get it to draw 
the gremlin that’s kept us from ac¬ 
knowledging him until now.) 


Wondering how many 
issues are left on your 
subscription? 

5516 2JUN 393 0,00 --> 13 

The rightmost number in the top 
row of your address label 
indicates the last issue on your 
subscription. The last issue 
number shown above is 13, 
indicating that the subscription 
ends with the November- 
December 1984 issue of Sextant. 

As the expiration of your sub¬ 
scription draws near, we will 
be sending you reminders to 
renew. 


I enjoy typing in any listing I find in Sextant. Although this Z-BASIC pro¬ 
gram is simple, it creates a nice optical illusion on the Z100. 

Edward A. Byrnes 
Intuitive Logic 
Rochester, MI 

10 REM OPTICAL.BAS by Edward A. Byrnes 

20 REM A CLASSIC OPTICAL ILLUSION FOR THE Z100 

30 CLS:COLOR 1 

40 LINE(220,40)-(240,35):LINE(240,35)-(445,93):LINE(445,93)—(445,104) 

50 LINE(445,104)-(240,165) :LINE( 240,165M 220,160):LINE(220,160)-(220,40) 
60 LINE(220,53)-(240,47):LINE(240,47)—(445,104):LINE(425»87)-(425,98) 

70 LINE(425,98)-(220,160):LINE(260,159)-(240,154):LINE(240,154)-(240,35) 
80 LINE(260,53)-(260,135):LINE(240,140)-(380,99):LINE(260,65)-(401,106) 

90 PAINT(250,45)»2,1:PAINT(430,95)»2,1:PAINT(250,60),2,1 
100 PAINT(320,75),6,1:PAINT(420,105),6,1:PAINT(240,160),6,1 
110 PAINT(230,40),7»1:PAINT(230,70),7,1:PAINT(300, 130) ,7»1 
120 COLOR 6:END 
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Professional Graphics at Practical Prices 


Add our Imaginator™ graphics upgrade card to your H/Z-19 

terminal or H/Z-89 computer. Its quick and easy. You gain 

intelligent, highly efficient graphic display capabilities proven 

in countless Heath/Zenith terminal and computer updates. 

Check Imaginator’s special features: 

□ High resolution 504 x 247 □ Mix text and graphics 

□ Accessible through any □ Tektronix® 4010-4014 

high level language FOR- compatibility option with 

TRAM, Pascal, BASIC, etc. GIM mode 

□ Onboard microcomputer □ Comprehensive documen 

eliminates processing load tation includes numerous 

on host examples 

□ Source code available □ Fully buffered for 

□ Rich graphics instruction asynchronous operation 

set □ All original H/Z features 

remain intact 

Now check Imaginator’s low cost: 

□ Assembled complete $445. □ Kits from $215. 


Also ask us about our Imaginator 2 upgrade for H/Z-29 
terminals. 








* H8 is a Registered Trademark of the Heath Company. 



Complete Support for the 

H8* COMPUTER 


New 

Machines 

Available 


64K MEMORY BOARD (2-4 MHz) 

Over 1500 Sold - 1981, 1982, 1983 

Z80 CPU BOARD (2-4 MHz) 

Features Software Control of Clock Rate 

HIGH-SPEED MOTHERBOARD 

90 Pin Buss with Auxiliary Card Positions 

UNIVERSAL DISK CONTROLLER 

5 in. Floppy / 8 in. Floppy / Hard Disk 

16-BIT CPU BOARD (8086/8088) 

Co-Processor With 8-Bit CPU Board 
Fully IBM PC Compatible 

Call or Write for Free Brochure 


MASS MEMORY BOARD SET 

1 Megabyte Peripheral Data Storage 

LEFT SIDE PANEL with FANS 

Dual 5 in. Fans with Speed Control 

MEMORY BANK SELECT CARD 

Uses Old H8 Memory Boards 

MATHEMATICS CARD 

Dual Chip Card for 951 1/9512 

COLOR GRAPHICS BOARD 

H8 Interface to Video Monitor 
Use For IBM PC Graphics 

Phone (714) 830-2092 


TRIONYX ELECTRONICS, INC. 

P.O. BOX 5131, SANTA ANA, CA 92704 









Zenith Improves 
on the IBM Personal Computer 


“A wonderful implementation of a 
rotten machine. ” 

That’s how one of Zenith’s best cus¬ 
tomers for the Z110/120 summed up 
his reaction to Zenith’s new computer, 
the Z150. The Z150 was announced 
February 22nd, and began shipping 
shortly thereafter. Sextant ’s 150, which 
arrived in late March, is a ZW-151-21, 
equipped with a Winchester hard disk 
and a single half-height floppy disk 
drive. 

My experience so far has verified 
Zenith’s claims that the Z150 is very 
highly compatible with the IBM Per¬ 
sonal Computer. All the IBM PC pro¬ 
grams I’ve tested on the T50 have func¬ 
tioned properly. We have also installed 
an add-on circuit board designed for 
the IBM PC in one of the Z150’s ex¬ 
pansion slots, and it works fine. 

Unfortunately, my experience has also 
driven home the point that the Z150 is 
technically inferior to Zenith’s Z110/ 
120 computers, introduced in 1982. 
The Z150 is a near-perfect “clone” of 
the IBM PC; but the IBM is a three- 
year-old design with limited capability. 
The Z150, like the IBM PC, uses a single 
Intel 8088 central processor unit 
(CPU). The Z110/120 has dual CPUs, 
an 8088 and an 8085. The 8085 enables 
the Z110/120 to run any of the thou¬ 
sands of programs which have been 
written to run under the 8-bit version of 
the CP/M operating system. Moreover, 
the Z110/120 also has a better-designed 
keyboard, and higher-resolution graph¬ 
ics, than the T50. And the ’110/120’s 
SI00 bus opens up many possibilities 
for third-party hardware support. 

There are two important questions to 
answer about the Z150. First, how well 
does it succeed as an emulation of the 
IBM PC’s design? This is certainly the 
primary consideration from the point of 
view of Zenith Data Systems, as well as 
many ZDS dealers and potential Z150 
buyers. 

Second, how does the Z150 stand up 
as a sibling to the T10/120? This may 
be the most important consideration to 
many Sextant readers. To answer these 
questions, we used our Z150 for a variety 
of applications. 

Installing an expansion board 
in the system unit 

We installed the circuit board for 
Microsoft’s Mouse cursor-control device 


Frederick Zimmerman 


in one of the expansion slots in our 
Z150. This was a good chance to test 
how compatible the Z150 is with hard¬ 
ware designed for the IBM PC. The 
Mouse board works just fine with the 
Z150, which would seem to be a good 
omen that other IBM PC expansion 
boards will work in the Z150. 

To install an expansion board in the 
Z150, we had to take the top off the 
system unit. To perform that procedure, 
we removed seven Phillips screws and 
then lifted off the metal casing of the 
system unit. Once the machine is open, 
you remove a restraining screw on the 
expansion slot, slide the board in, re¬ 
place the restraining screw, and put the 
top back on. Even a mechanical klutz 
can probably handle it. Believe me, I 
know. 

(It’s even simpler to open up the 
Z110. All you need to do is pull a couple 
of grips and lift off the case. It’s a two- 
minute job, compared to a ten-minute 
job on the Z150.) 

Transferring files between 
Z150 and Z110 

It was easy to transfer text and data 
files between MS-DOS 2 on our Z150 
and Z-DOS 1.1 on our Z110. All we had 


to do on the T50 was to use MS-DOS 
2’s FORMAT command with the “/8” 
switch to format a disk with 8 sectors 
per track. Then, whenever we wanted 
to transfer files from the Z150 to the 
Z110, all we had to do was put the 8 
sectors/track disk in drive A: of the T50 
and COPY the file to the disk. Then 
Z-DOS on the ’110 had no problem 
reading the file off that disk. 

One minor note: when you format a 
disk under MS-DOS 2, you are given an 
opportunity to assign the disk a “volume 
label” of 11 characters or less (e.g. 
“dBASE APRIL”). (The Heath Disk 
Operating System [HDOS] lets you as¬ 
sign volume labels, but CP/M and Z- 
DOS do not.) However, when you do a 
Z-DOS DlRectory of an MS-DOS disk, 
the operating system appears to see the 
volume label as a filename, size 0+000. 
So if you hit RETURN when MS-DOS asks 
you for a volume label on an 8 sectors/ 
track disk, you may avoid some future 
confusion. 

To transfer files from a Z-DOS disk to 
MS-DOS, all you need to do is to pop 
the Z-DOS disk into the Z150. MS-DOS 
2 can read the files from Z-DOS 1.1 
disks. 

Zenith’s version of MS-DOS 2 can also 



The eight-slot motherboard of the Z150 includes a minimum of circuitry. There are few 
limits on the possibilities for future enhancements to transcend the shortcomings in the 
design of the IBM Personal Computer which it emulates. Either Zenith Data Systems 
or individual users could implement a different microprocessor, a higher clock speed, 
superior graphics support, or higher-capacity memory. Thus the Z150 is the most flexible 
Heath/Zenith computer since the introduction of the bus-oriented H8 in 1977. Circuit 
boards currently shipped in the Z150 provide a parallel port, two serial ports, 320K RAM, 
a floppy disk controller, and color as well as monochrome graphics. Available for expan¬ 
sion are four bus slots, one of which may be taken up by a Winchester disk controller. 
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read files from Zenith-format CP/M-85 
disks created on the Z110. Simply use 
the RDCPM command on the ’150 with 
the “/Z” switch. 

Data compatibility: printing , 
dBASE ll , GW-BASIC , text files 

Perhaps you wonder, what’s the ad¬ 
vantage of being able to transfer files 
between the Z150 and the Z110? After 
all, very few MS-DOS programs are 
compatible with Z-DOS, and vice versa. 
The advantage lies in what is known as 
“data compatibility”: the ability to trans¬ 
fer data and text files between different 
computers. This can be very useful in a 
workplace which uses more than one 
type of computer. 

We had known that the Z110 was 
“data compatible” with the IBM Per¬ 
sonal Computer, but until we actually 
had the Z150 working side by side with 
the Z110 we hadn’t fully appreciated 
how useful data compatibility can be. 
For example, we had a lot of trouble 
getting the Z150 hooked up to a printer 
(for further details, see below). But 
transferring files from the T50 to the 
T10 enabled us to get around many of 
our difficulties. We simply took an 8- 
sector/track disk out of the Z150, put it 
in the Z110, and printed from Z-DOS. 

We also succeeded in sending a 
dBASE II data base file (extension .DBF) 
from version 2.4 of dBASE II for the IBM 
PC, running on the Z150, to version 
2.3D for MS-DOS, running on the Z110. 
Thanks to data compatibility, I was able 
to use dBASE II on the Z150 to work on a 
data base I had originally created on 
the Z110. I used the Z150 to EDIT, 
APPEND, INDEX, and SORT the Z110 data 
base. Then I transferred the modified 
data base back from the Z150 to the 
Z110, where I was able to perform the 
same operations. 

We were able to transfer ASCII list¬ 
ings of some Z-BASIC programs to 
GW-BASIC on the Z150, and vice versa 
However, the screen-control commands 
in a Z-BASIC program must be modified 
before the program will run properly 
under GW-BASIC on the Z150. 

We successfully transferred text files 
between our MS-DOS 2 word proces¬ 
sor, Microsoft Word, and our Z-DOS 
word processor, WatchWord. There 
were some minor incompatibilities, but 
they were caused solely by the way 
Microsoft Word formats its text files. 
The only time Word uses a carriage- 
return/line-feed pair is at the end of a 
paragraph. But WatchWord expects a 
carriage-return/line-feed pair at the end 
of each line. Hence, when WatchWord 
reads in a Word file, it thinks each par¬ 
agraph is a single line, several hundred 
characters wide. Fortunately, Watch¬ 
Word can handle lines of any width, and 
it’s simple to FORMAT the super wide 
lines to reasonable length. If you are 
transferring text files between MS-DOS 


and Z-DOS, you should have no diffi¬ 
culty as long as you are using word 
processors which, like WatchWord, pro¬ 
duce “clean” ASCII files (no control 
characters). 

Overall, we were pleasantly surprised 
by how closely the Z110 and the Z150 
were able to work together. Perhaps 
you already have a Z110 at home or at 
the office, but you feel that your need 


Overall, we were 
pleasantly surprised 
by how closely the 
Z110 and the Z150 
were able to work 
together. 


for compatibility with IBM PC software 
compels you to buy a Z150 (most likely 
for the office). For many applications, 
the Z150 truly is a sibling to the Z110. 

Hooking up a printer 

We had a difficult time getting the 
Z150 hooked up to our printers. Since 
almost every Z150 buyer will want to 
use the Z150 to drive a printer, and since 
we suspect many Sextant readers will 
face similar problems, I’ll describe our 
travails in some detail. 

We use two serial printers, an H25 and 
an NEC Spinwriter 7715, for most of our 
editorial output. If you want to CONFIGUR 
MS-DOS 2 to send output to a serial 
printer, the procedure is somewhat in¬ 
volved. First you must configure a COM 
device for the printer; this step works 
very much like the CONFIGUR programs 
for Z-DOS and CP/M-85. The next step 
is probably too tricky to guess if (Heaven 
forfend) you haven’t read the docu¬ 
mentation. You’ll need to reconfigure 
LPT, the logical device for the parallel 
printer, so that it maps parallel output 
to serial output. 

The first time we tried to run CON¬ 
FIGUR, the program refused to allow us 
to map LPT from parallel to serial, with 
words to the effect that the operation 
wasn’t possible with our system config¬ 
uration. The message was disturbing, 
since we thought we were supposed to 
have the standard system configuration, 
with two serial ports and one parallel 
port. Why didn’t CONFIGUR know about 
the parallel port? Finally we decided to 
open up the system unit and check to 
see if the circuit board with the parallel 
port might have been jarred loose dur¬ 
ing travel. It didn’t appear to be loose, 
so we put it back in. While we had the 
system unit open, we took each of 
the other boards out, inspected them, 


and replaced them. But lo and behold, 
when we put the top back on and ran 
CONFIGUR, the parallel port was working 
properly. So you might find it worth 
your while to open up the system unit 
and make sure everything’s plugged in 
snugly. 

Once we had configured the Z150 
properly, we faced another problem: 
getting the right cables to connect the 
Z150 to a printer. (Actually, we had en¬ 
countered this problem before we fig¬ 
ured out how to configure the Z150, 
but I will violate chronological accuracy 
in favor of logical coherence.) The 
Z150’s serial ports are male gender, and 
so are the cables which come from the 
H25 and the Spinwriter. On our Z110, 
the serial printer port is female, so we 
can just plug a printer cable straight into 
the back of the Z110. 

But it should still have been quite 
easy to hook up the Z150 serial ports to 
the printer cables—we have gender- and 
line-switching devices specifically in¬ 
tended to solve such problems. For some 
reason, the switching devices didn’t 
work when we hooked them up to the 
cables. So we consulted the Heathkit 
catalog, which describes a female-to- 
female (both ends female) printer cable 
for the T50. The HCA-52 should have 
been just right to connect to the male 
serial port and the male printer cable. 

Unfortunately, the local Heathkit 
Electronic Center didn’t have the 
HCA-52 in stock, and advised me to go 
direcdy to Zenith. The word we received 
back, via our Z150 dealer, was that 
Zenith hadn’t yet gotten around to 
making the female-to-female cables! 
Our dealer suggested that we get a serial 
printer cable intended for the IBM 
PC; easier said than done. At this writ¬ 
ing, we re still waiting for ours to arrive. 

The moral is this: make sure, when 
you buy your Z150, that your dealer 
provides you with the correct cables. It 
would be best if the dealer can tell you 
that the cables have actually been tested 
with the Z150 and your type of printer. 

Features of the Z150 keyboard 

After all this activity, naturally I 
formed some opinions about the Z150 
keyboard and how it compares with the 
IBM PC and T10/120 keyboards. 

I should say first that it meets its most 
important design objective, in that it 
completely duplicates the functions of 
the IBM PC keyboard. This is necessary 
to assure full compatibility with IBM 
PC software. Furthermore, Zenith has 
managed to make some helpful im¬ 
provements to the keyboard layout. But 
the confines of the IBM keyboard design 
make the Z150 keyboard somewhat 
annoying to use when compared to the 
T10/120. 

The keyboard is well constructed: 
even balance, good materials. Indeed, it 
made me wonder: if Zenith can make a 
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Heath/Zenith Users— 

Get the Information You Need: 


Read the only independent magazine with a specific focus on your system— 

the Independent Magazine for the 
•’ Entire Zenith Computer Community. 


Whether you use an 
H/Z100, H/Z89, Z90, H88, 
or H8 —you’ll find articles 
in every issue which apply to 
your system. 

Explore CP/M, HDOS, and 
Z-DOS capabilities through 
Sextant’s articles. Applications, 
programs, compatible hard¬ 
ware and software, and the 
latest developments in the 
Heath/Zenith community are 
among the topics included in 
Sextant on a regular basis. 

Carefully edited to bring 
you a broad coverage of 
the Heath/Zenith community, 
Sextant features include: 

• A broad range of “how-to” 
articles which will help you 
implement system enhance¬ 
ments as you need them. 

Read about how other users 
have altered their systems 
to suit their needs—and 
how you can do the same. 


• Reviews of products from 
Zenith and independent 
suppliers will help you sort 
out the questions you 

have about hardware and 
software options you might 
consider. 

• Short program listings, 
including utility programs and 
games, give you practical 
options which you can imple¬ 
ment immediately. 

• For your system needs, you’ll 
find a variety of compatible 
product advertisements in 
each issue of Sextant. 

Many advertisers find the 
independent magazine for the 
entire Zenith computer 
community the most direct 
medium to market their 
Heath/Zenith-specific 
products—you’ll find inde¬ 
pendent suppliers with 
products you won’t find 
advertised elsewhere. 



• And, so that you’ll be 
informed of the latest progress 
and innovations in your 
Heath/Zenith community, 
Sextant provides extensive 
coverage of community 
affairs. Read about major 
events in the Heath/Zenith 
community, as Heath/Zenith 
users meet to discuss re¬ 
cent developments and future 
projections. Specific com¬ 
panies and individuals are 
highlighted as they make 
significant contributions to 
the Heath/Zenith community. 


A Whole World of Information About Your System, Available to You Now. 

Start your subscription today! Call Toll Free: datatel” 800/341-1522 (M-F 8 a.m.-9 p.m. Eastern Time) 
Or send in the coupon below to: 

Sextant, Dept. Sll, 716 E Street S.E., Washington DC 20003 • 202/544-0900 
Send me: 

□ 12 issues (2 years) for $29.91 ($34.50 to Canada) 

□ 6 issues (1 year) for $14.97 ($17.25 to Canada; $21.00 
overseas via surface mail, $52.50 via air mail) 

□ Payment enclosed (Checks must be in U.S. dollars payable on a U.S. 
bank.) 

□ Bill me 

□ Charge my: □ Visa □ MasterCard (MC code #_ . I, 

Card #__Expiration date_ 

Name_ 



Your satisfaction with Sextant is guar¬ 
anteed. If at any time you’re not satis¬ 
fied just let us know and your money 
will he refunded—in full. 


Address. 


Please allow 6 to 8 weeks for delivery of your first issue. 

Sextant, Dept. Sll, 716 E Street S.E., Washington DC 20003 
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The left-hand shift key on the Z150 is 
nice and wide, which makes life easier for 
touch-typists. Note also that the backslash 
M \” key is separated from the home row 
by the shift and “Z” keys. This key 
plays a starring role when you use sub¬ 
directories with MS-DOS 2. (The plastic 
sticker at the far left of the keyboard 
is a function-key template for Microsoft 
Word.) 

detachable keyboard this nice for the 
Z150, why won’t they make a detachable 
keyboard for the 110/120 machines? 
Zenith’s failure to provide the option of 
a detachable keyboard for the ’110/120 
has always been rather difficult for me 
to understand. 

It is even more puzzling now that I 
have used the Z150’s keyboard, for I 
have found it very convenient to be 
able to reposition the Z150 keyboard to 
suit my work habits and personal prefer¬ 
ences. The cable is sturdy and can ex¬ 
tend to about six feet, although at that 
distance there is some tension pulling 
the keyboard back towards the system 
unit. Up to about three feet there is no 
tension at all, and that’s a sufficient 
radius to accommodate most desk sit¬ 
uations. 

If you like to type on a slightly inclined 
keyboard, you’ll be glad to know that 
Zenith has provided two small collap¬ 
sible legs at the rear corners of the key¬ 
board. I didn’t use them much, partly 
because my desk is not perfectly flat. 
Under those circumstances, the legs 
tend to be rather wobbly. If you don’t 
want to use the legs, you can fold them 
away flush with the bottom of the key¬ 
board. You’ll never notice them once 
you’ve stowed them away; it took me 
four days after I first received the Z150 
to realize that the legs were there. 

I’m always rather suspicious when I 
read about the “feel” of a keyboard, for 
two reasons. First, it’s very difficult to 
employ the concept without falling into 
a morass of subjectivity. One user’s 
“mushy” is another’s “firm.” Second, I 
doubt that the feel makes much differ¬ 
ence, anyway, unless it absolutely drives 
you up the wall. For most people, typing 
is typing is typing. The Z150 keyboard 
felt fine to me. 


The CAPS LOCK and NUM LCK keys on 
the Z150 are equipped with LEDs 
which light up when the keys are locked. 
However, I find it rather unfortunate 
that Zenith has chosen to emulate the 
strange design of the IBM PC’s CAPS 
LOCK key. If you hold the shift key down 
when CAPS LOCK is on, lowercase letters 
appear on the screen. The effect is that 
the CAPS LOCK key is actually a “case 
invert” key. This makes the key almost 
counterproductive, since the advantage 
of a normal CAPS LOCK key should be 
that you can type more rapidly when 
you don’t have to worry about getting 
the correct case. I recognize that Zenith 
had to follow IBM’s design closely to 
assure a high degree of PC compatibil¬ 
ity. However, I must note that on the 
T10/120 Zenith implemented the CAPS 
LOCK key in the logical way. 

The numeric keypad on the Z150 also 
functions in a somewhat annoying way, 
again as a consequence of IBM emula¬ 
tion. Unless the NUM LCK is on, the keys 
on the numeric keypad function as 
cursor-control keys, not numbers. That 
didn’t bother me too much—I usually 
use the number keys on the top type¬ 
writer row. But our editor, Charles Floto, 
frequently uses the numeric keypad on 
our Z110, where the cursor control 
keys are separate from the number keys, 
and he found it inconvenient that he 
had to remember to keep the Z150’s 
NUM LCK on. 

The Z150 keyboard layout 

Microcomputer keyboards have more 
keys than typewriter keyboards. That’s 
because they must represent various 
“machine-control” characters (return, 
CTRL, LINE FEED, etc.); the “extra” char¬ 
acters in the standard ASCII character 
set ({,},“,!, \, etc.); and special-function 
keys (such as the Z150’s Fl through Flo). 
So the problem faced by microcomputer 
manufacturers is: where to put the extra 
keys? 

Unfortunately, there are few stand¬ 
ards in keyboard layout, and almost any 
design decision involves tradeoffs. And 
the location of a single key can signifi¬ 
cantly affect the user’s sense of comfort 
at the keyboard. For example, I found 
that the location of the seemingly ob¬ 
scure “\” key was quite important to me. 

The “\” key on the Z150 is below the 
SHIFT and “Z” keys. In most situations, 
this is an improvement over the IBM 
PC’s layout, which has the backslash/ 
vertical-bar key in between the “A” key 
and the SHIFT key. On the Z150, the 
SHIFT key has been widened so that 
when a touch-typist lifts the left-hand 
pinky off the “A” key, there are no keys 
intervening between the pinky and the 
SHIFT key, which is located next to the 
“Z” key. The “\” key is below the “Z,” 
which intervenes between the “A” and 
the “\”. 

However, there is one important Z150 
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The Z 150’s return and back space keys 
are larger than on the IBM PC. And Zenith 
has added LED indicators to the caps 
lock and NUM lck keys. 

keyboarding situation in which it is 
more helpful to have the “\” character 
close to the home row than it is to have 
the SHIFT key close to the home row. 
The lowly backslash plays a starring role 
when you use MS-DOS 2 with a hard 
disk. The “\” is used as a “path separa¬ 
tor” (essentially a prefix) whenever the 
user refers to a subdirectory on the 
hard disk. And MS-DOS doesn’t care 
about upper case versus lower case, so 
the SHIFT key is not relevant. 

Consequently, when you make fre¬ 
quent use of subdirectories, it is a 
nuisance to have the “Z” key interven¬ 
ing between the home row and the “\.” 
I frequently found myself typing 
“CHDIR Z” when I meant to type 
“CHDIR \ .” So the “\” key’s location on 
the Z150 layout is actually only a limited 
improvement over the IBM PC. 

The special function keys pose another 
design problem. Somewhat to my sur¬ 
prise, I found that I slightly preferred 
the Z150’s IBM PC-style special func¬ 
tion keypad to the ZllO’s. The Z150 
has two columns of five keys each at the 
left-hand side of the keyboard, whereas 
the ZllO’s special function key layout 
has twelve function keys laid out in a 
row above the number row of the type¬ 
writer keyboard. As on the Z110, but 
not on the PC, the special function keys 
are shaded a different color from the 
typewriter keyboard. 

One advantage of having the ZllO’s 
function keys on the top row is that soft¬ 
ware can use the ZllO’s 25th line, di¬ 
rectly above, to label the function keys. 
Another advantage is that, in theory, 
touch typists can hit a special function 
key and still keep their fingers on the 
home row. However, in practice that’s 
quite a stretch, and I find that I usually 
lift my hand up off the home row en¬ 
tirely. Once my hand is all the way up 
in the air, I find it more difficult to hit 
the correct key in the ZllO’s long 1 X 12 
layout than it is to hit the correct key in 
the Z150’s compact 2X5 layout. 

To Zenith’s credit, the RETURN, CTRL, 
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Turn your brain to paper. 


It often takes longer to get an idea 
on paper than to have an idea in 
the first place. Because whether 
you use a typewriter or a word 
processor to express your 
thoughts, you have to spend 
time formatting. Organizing 
contents. Setting up an index. 
Arranging footnotes. 

But now there’s The 
FinalWord. The only word 
processing program smart 
enough to format for you. Our 
powerful word processing com¬ 
mands make anything you write 
look good. Meaning you have more 
time to think of good things to write, 
Whether you’re composing a two-page 
memo or a 200-page text book. Just 
add our simple commands to your 
text and The FinalWord 

Circle #155 on Reader Service Card 




produces your manuscript 
exactly as you pictured it. 

And with the time you 
save on formatting, you 
could even become a better 
writer. Add, subtract, trans¬ 
pose or re-write your text 
with little effort. And with 
no concern for losing words. 
Because our crash-proof fea¬ 
ture saves your work contin¬ 
ually. Whether you’re on your 
first draft or your tenth. 

Think about getting The 
FinalWord at your computer 
dealer. It will give you a lot less to 
think about. 

The FinalWord 


becomes thought processing. 

n 

Mark of the Unicom 
222 Third Street 

\ Cambridge, MA 02142 
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and SHIFT keys have all been enlarged, 
so they’re easier to find. The RETURN 
key is an L-shaped key almost identical 
to the big RETURN key on the T10/120. 
A vast improvement over the IBM PC’s 
small, well hidden key. 

The Z150 Monitor ROM 

The Z150, like the Z110, has a “moni¬ 
tor” program in its read-only memory 
(ROM). The monitor is activated when¬ 
ever you turn on the Z150 without 
booting MS-DOS. From the monitor, you 
can Boot MS-DOS using any of the 
Z150’s floppy disk drives, or from up to 
three different partitions on the Win¬ 
chester hard disk. You can use the TEST 
command to do diagnostics on the 
Z150’s memory, keyboard, disk drives, 
and power-up routine. And there are a 
number of commands intended to make 
it easier for programmers to do software 
development on the Z150. For example, 
the monitor can be used to Display, 
Examine, Fill, and Search memory; to 
Input and Output to and from interface 
ports; and to execute programs from a 
location in memory. 

The most fascinating monitor com¬ 
mand, though, is one which doesn’t do 
anything yet. The Set Video/Scroll com¬ 
mand, V, has two video options: “[100] ’’ 
and “[150].” That seems to indicate that 
Zenith may be working on some sort of 
plug-in circuit board which could be 
used to give the Z150 the same video 
graphics capabilities as the Z110/120. 

The Z150 display 

The Z150 displays alphanumeric 
characters using the same style font as 
the IBM PC. Although I didn’t find it 
too objectionable, our technical editor, 
John Walker, said that he found the 
font difficult to read. 

Both the Z150 and the Z110 display 
25 lines of 80 characters each. But the 
Z150 has 320 X 200 pixels (dots) on 
the display screen, as compared to the 
ZllO’s 640 X 225. This inferior resolu¬ 
tion may explain why John disliked the 
Z150 font. 

The reason Zenith had to settle for 
the 320 X 200 pixel graphics is that the 


standard IBM configuration for the PC 
forces the IBM user to make a choice 
between installing a high-resolution 
monochrome board and a lower-resolu¬ 
tion color graphics board. (The Z110 is 
always in a high-resolution color graph¬ 
ics mode.) To assure maximum software 
compatibility. Zenith had to give the 
Z150 the ability to mimic the IBM color 
graphics. The few people who really 
need the monochrome board can simply 
buy an IBM board (or equivalent) and 
install it in the Z150. 

The ZVM-122A “amber” monitor 

When I was informed that we’d be 
getting an amber monitor with our 
Z150, I thought “Oh, good—that’ll be 
easy on the eyes.” I was thinking that 
“amber” would be a color similar to the 
yellow on our ZllO’s color monitor. 

I was wrong. My amber monitor dis¬ 
plays characters in a color which I can 
only describe as tangerine orange. And 
I hate it. 

It’s no consolation to know that I 
shouldn’t really have been surprised, 
since natural amber—the stuff they find 
the eight-million-year-old insects in— 
does look more orange than yellow. In 
my defense, I would point out that the 
amber monitors pictured in the Heath- 
kit catalog, and in most computer mag¬ 
azines, look much more yellow than the 
offensive Day-glo orange at which I have 
the misfortune to be staring as I type 
these words. 

I recognize that the question of dis¬ 
play color is one of personal taste. In¬ 
deed, just as I finished writing the 
preceding sentence, the most recent 
issue of InfoWorld arrived on my desk. 
There’s a feature article reporting on 
the increasing popularity of amber 
monitors across the microcomputer in¬ 
dustry. Even so, I urge you to look at 
the color on an actual monitor if you’re 
thinking of buying. 

Another problem we had with our 
monitor was that the focus was decidedly 
fuzzy—and there’s no focus adjustment. 
Four observers independently men¬ 
tioned that they thought the display 
looked out of focus. (At first I thought it 


was just me; my contacts have a bad 
prescription and I expect things to look 
fuzzy.) 

One puzzling observation: the “fuz¬ 
ziness” changes from program to pro¬ 
gram. For example, Microsoft Word is 
noticeably fuzzier than DOS. Even so, 
some observers reported that they had 
trouble reading the screen in DOS. So I 
wrote a short GW-BASIC program which 
used the SCREEN 1 statement to change 
the display to medium-resolution mode, 
with double-size characters. The double¬ 
size characters slowed down the display 
somewhat, but they made it easier to 
read the DOS messages. 

(The Heathkit version of the ZVM- 
122 includes instructions on how to 
adjust the focus control. A couple of 
weeks after I wrote the preceding par¬ 
agraphs, Charlie (our editor) got a copy 
of those instructions, opened up the 
monitor, and adjusted the focus control. 
It’s much sharper now. But it should 
have been correctly focused when we 
received it, and the manual for the as¬ 
sembled version doesn’t tell you how to 
adjust the focus.) 

There’s a front panel which has the 
standard TV controls—contrast, black 
level, vertical size, vertical hold, and 
horizontal hold. Adjusting these controls 
can affect the focus. But the controls 
seem to be designed for people with 
very thin fingers. 

The ZVM-122A has a push-on/push- 
off power switch. There’s nothing wrong 
with that—indeed, I think it makes the 
switch less susceptible to torque-in¬ 
duced damage than the twist-on/twist- 
off switch on our ZVM-134 color mon¬ 
itor. However, the push-on/push-off 
switch requires a fairly strong push to 
operate. My monitor is sitting on top of 
my T50 system unit, which has a smooth 
metallic surface, and when I push the 
monitor switch on or off, the whole 
monitor tends to slip back half-an-inch 
or so. No great crisis—but the whole 
problem could be avoided if Zenith 
simply put little rubber feet on the bot¬ 
tom of the monitor. 

(The monitor also slips backwards on 
the textured plastic surface of the Z110. 


H/Z-100 Color Educational Software 


MATHFLASH! 


H/Z-100 Color Educational Software 


MATHFLASH is an educational program designed for children who are learning the basic mathematical operations of addition, subtrac¬ 
tion, multiplication, and division. 

MATHFLASH is designed to use the outstanding color graphics capabilities of the H/Z-100; all screen and graphics colors are user- 
definable. (A monochrome system may be used for MATHFLASH if desired.) 

MATHFLASH will present the problems you designate. For instance, you may select only the “+ 7’s,” or only multiplication and division, 
etc. Thus you can emphasize areas your child may be having difficulty in. 

Other programs available Mmorroware, 12503 Gristmill Cove, Austin, TX 78750, 512/250-1303 

• Engineering (Fourier filtering, I 
curve-fitting for any function, c ' 

Eigenvectors, etc.) 

• Communications software 

• Plotting package 

• Request catalog for others 


Dealers are welcome! 


Send me _ MATHFLASH program(s) for 

Z-DOS at $15.00 each, postpaid. 

Mmorroware 
12503 Gristmill Cove 
Austin, TX 78750 
512/250-1303 


Name . 
Street _ 

City_ 

State _ 


ZIP 


Circle one: 
Card #:_ 


Check, MC, 


VISA 
_ expires. 
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But there’s a ridge at the rear of the 
Z110 which prevents the monitor from 
sliding off the back.) 

“Wouldn’t you really rather 
have a Z110?” 

So as far as my own work was con¬ 
cerned, the Z150 was a mixed blessing. 
It is unquestionably a very well designed 
clone of the IBM Personal Computer. I 
found no significant software or hard¬ 
ware incompatibilities. And it was excit¬ 
ing to be able to use state-of-the-art 
programs and hardware add-ons, such 
as MS-DOS 2 and Microsoft’s Word and 
Mouse, which are not yet available for 
the Z110. 

The fact that products become avail¬ 
able first for the huge PC market is a 
great advantage for users of the Z150 
and other PC clones. This is particularly 
true because Zenith Data Systems has 
sometimes allowed long delays in mak¬ 
ing software available for the Z110. For 
example, version 2 of Z-DOS, the Z110 
version of MS-DOS, still hadn’t been re¬ 
leased in mid-April, almost a full year 
after it became available for the IBM 
PC. 

But the Z150’s high compatibility 
with the PC’s design means that it must 
emulate some of the more annoying 
features of the IBM PC’s keyboard. And 
I quickly tired of the inferior resolution 
on the Z150’s IBM-style video display. I 
also found that I missed the high-capa- 
bility, low-price software we use on our 
Z110. 

You must judge for yourself how much 
you need to have a computer which is 
compatible with software written for 
the IBM PC. If PC compatibility is es¬ 
sential, the Z150 is a good value. 

I will simply add one final note: I 
wrote the first two-thirds of this article 
on the Z150 using Microsoft Word. 
However, I’m finishing it on the Z110 
using WatchWord (a Z-DOS word proc¬ 
essor from S & K Technology, 4610 
Spotted Oak Woods, San Antonio, TX 
78249, 512/492-3384). Part of the 
reason I preferred the Z110 was because 
the Z150’s lower-resolution display grew 
annoying. But it was also partly because 
of the programs, not the hardware. 

Microsoft Word is much more power¬ 
ful as a print formatter than Watch- 
Word. However, I don’t need powerful 
print formatting for my major word 
processing application, which is writing 
Sextant articles. We have typesetters to 
make our articles look pretty. 

What I do need for my application is 
powerful text-editing capabilities. And 
Microsoft Word is only a mediocre text 
editor when compared to WatchWord. 

The point is this: regardless of any 
brand-name bandwagons, you should 
look for the combination of hardware 
and software capabilities which will 
make the best “solutions” for your par¬ 
ticular applications. 


MEMO 


to: ZENITH Z-100 & HEATH 
H-100 USERS 

FROM: PIICEON INC. 

SUBJECT: IMMEDIATE AVAILABILITY 
OF 10 MB & 20 MB 
HARD DISKS AND 256 KB 
MEMORY BOARDS 

Piiceon Inc., a leader in field-proven peripherals for Zenith and 
Heath microcomputers, is now filling orders for its highly regard¬ 
ed Winchester hard disk drives and 256 KB memory boards. 

Piiceon’s two Winchester subsystems — the HZD-10, with 10 
MB of disk storage, and the HZD-20, with 20 MB — are complete 
turnkey add-ons for the Z-100 and H-100 systems. Both external 
units are complete with stylish enclosure, power supply, cables, 
software and Piiceon’s proprietary D-100 controller board. 

The suggested retail price for the 10 MB subsystem is $2,395 
and for the 20 MB subsystem, $3,325. And both are covered by a 
90-day warranty. 

Piiceon’s 256 KB dynamic RAM board, the SUPERAM™ 
50A/ZD is custom configured for the Z-100 and H-100 systems. It 
operates with both the 8085 and 8088 CPUs. 

The suggested list price for the SUPERAM™ 50A is $785. 

Piiceon has earned a strong reputation among Z-100 and H-100 
users for the reliability and compatibility of its peripherals. And 
now, it’s becoming known for product availability and fast 
delivery. 

For the name of your nearest dealer, please call or write 
Piiceon’s director of marketing. 



2114 Ringwood Ave., San Jose, CA 95131 408/946-8030 
Telex 171-135 Ans: Mission SNTA 
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**HEATH/ZENITH SPOKEN HERE** 

Zenith computers ready for immediate shipment. 
Call Payload for the very best price. 

MONITORS FOR Z-100 AND OTHER COMPUTERS 



ZVM-135 High Resolution Color Monitor. 13" diagonal, 
composite and RGB inputs 640 X 225 pixel resolution. 


Payload Price . $569.00 

ZVM-131 Medium Resolution Color Monitor. 13" diagonal, 
composite and RGB inputs. Retail $379.00, Payload 

Price . .$349.00 

Cable for Color Monitor . $25.00 

ZVM-122 High Resolution Amber Monitor 12" 

diagonal .$165.00 

ZVM-123 High Resolution Green Monitor 12" 

diagonal .$135.00 

Z-100 16 BIT SOFTWARE OUR 

LIST PRICE 

Lotus 123.$495 $445 

Peachtext 5000 Starter PKG .$395 $295 

Peachtree General Ledger System .$399 $325 

Peachtree Accounts Receivable System .$399 $325 

Peachtree Accounts Payable System .$399 $325 

Peachtree Inventory Control .$499 $415 

WordStar Color Word Processor .$399 $325 

MailMerge for WordStar .$139 $125 

Spellbinder Word Processor .$495 $325 

dBase 11.$695 $460 

Condor Rel. Data Base Management .$650 $494 

Condor File Manager .$299 $245 

Advanced Multiplan ..$250 $228 

SuperCalc 1 6 Bit Electronic Spreadsheet .$195 $182 

Z-DOS 1 6 Bit Operating System .$150 $135 

Z-BASIC.$150 $135 

Z-Chart.$150 $138 

CP/M 86.$250 $224 


POWER SUPPLY AND HOUSINGS 
For standard and half height disk drives. Rugged steel con¬ 
struction with heavy duty power supplies. Purchase with 
drives and we will configure and install in housing for you. 


Single 5.25" unit for Standard Drive. $68.00 

Dual 5.25" unit, specify Standard or Half Height. $92.00 

Dual 8" unit with fan, for Thinline drives. $225.00 

Face plate for single drive in dual case.. $8.00 


8" DISK DRIVE SYSTEM 

Two Tandon 8"TM848-2 Thinline, Double Density, Double 
Sided Drives in Deluxe Cabinet with Heavy Duty Power 
Supply and Cooling Fan, 2.4 MEG Storage Total. With Cable 
Ready for H/Z-100 as is or H/Z89 with Magnolia Double 
Density Controller. $1135.00 

INTERNAL H/Z-89 DUAL DRIVE SETS 
Two QUME TRAK 142 half height drives with all hardware, 
connectors, and instructions to easily mount inside H/Z-89 
computer. Drives are double sided, double density, 6 MS 
seek time, 320K each. Soft sector controller (Zenith or 

Magnolia) required. Payload Price. $435.00 

Same but with Mitsubishi M4851 drives. $460.00 

Two MITSUBISHI M4853 96 TPI half height drives with steel 
mounting shield for inside H/Z-89. Includes all accessories 
above. Drives are 3 MS seek time, 640K each. By far the 
best drives on the market today. Payload Price. $548.00 

ZENITH H/Z-89 SOFTWARE CLOSE OUT 


UPGRADE ACCESSORIES FOR Z-100 COMPUTERS 
Color Graphics Upgrade. All memory chips required to 
update ZF-100-21 computer for color. Installation instructions 


included. Complete. $112.00 

Memory Upgrade. All memory chips required to upgrade 
from 128 to 192 KB RAM. Installation instructions 

included. $63.00 

Zenith Retrofit Winchester Drive.$1747.00 


Prices below dealer cost. Quantity limited so order early, 
second choice or format appreciated. We can supply all Zenith 
formats (5V4" hard or soft sector or 8" disk), please specify. 


Sorry hard sector CP/M 2.2 sold out. 

SUPERCALC Electronic Spreadsheet for CP/M. $60.00 

MICROSOFT BASIC Interpreter for CP/M. $60.00 

CP/M Operating System version 2.2. $60.00 

COBOL for CP/M 2.2. $170.00 


BARE DISK DRIVES 

Tandon TM100-1 5.25", Single Side, Double Density, 


48 TPI.$194.00 

Tandon TM100-2 5.25", Double Side, Double Density, 

48 TPI.$245.00 

Tandon TM100-4 5.25", Double Side, Double Density, 

96 TPI.$295.00 

Tandon TM848-2 8", Thinline, DS, DD, 48 TPI.$445.00 

Mitsubishi M4851 5.25", Half Height, DS, DD, 

48 TPI..$225.00 

Mitsubishi M4853 5.25", Half Height, DS, DD, 

96 TPI.$255.00 


Qume Trak142, 5.25", Half Height, DS, DD, 48 TPI ... $210.00 


UPGRADE ACCESSORIES FOR H/Z-89 COMPUTERS 
Magnolia Microsystems Double Density Controller. Soft- 
sectored disk controller. Supports up to four each 5.25" and 
8" disk drives. Complete with cables, installation instructions 

and CP/M 2.242. Payload Price. $354.00 

Magnolia Microsystems 128K RAM Board. Add to your 
48K H/Z-89 CPU memory for a total of 176K. For a limited 
time receive CP/M Plus (CP/M 3), a $350.00 value, at no 

additional charge. Payload Price. $446.00 

Z-89-37 Zenith Double Density Disk Drive Controller. Soft- 
sectored disk controller. Complete with cables, test disks 
and installation instructions. Supports up to three 5.25" disk 
drives. Payload Price. $265.00 



Your satisfaction is guaranteed; all hardware carries a warranty of 90 days or more. Prices are 
discounted for payment with order. All phone orders receive a $2.00 discount, use your 
Visa or MasterCard. Please add $5.00 to each order for handling and shipping. We pay the 
balance. Call us, we will be happy to answer your questions. THANK YOU. Charles C. Porter, 
Proprietor. 



PAYLOAD COMPUTER SERVICES 
15006 Sun Harbor, Houston, Texas 77062 

Mail or Phone Your Order (713) 486-0687 
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Pi a la Mode on the Z100 

Sextant keeps you up to date on one of the latest-breaking developments on the 
frontiers of mathematics. (Relative to news about tt, 200 years ago is late-breaking.) 


Take one French count, a batch of 
needles, add a dash of probability, mix 
well in a Z100, top off with graphics, and 
you have pi—or almost 

The count was Count Buffon, born 
Georges Louis Leclerc in Burgundy 
during the regime of Louis XIV, le 
grand. The count served as commis¬ 
sioner for the Garden of the King, and its 
museum, by appointment of Louis XV; 
and died on the eve of the French 
revolution with the ineffectual Louis 
XVI on the throne. Although his fame— 
some might say notoriety, for he was 
controversial—ultimately rested on his 
prodigious efforts as a naturalist, he was 
a gentleman-scholar with boundless en¬ 
ergy and wide-ranging interests. 


James K. Knowles 

An 18th-century experiment 

Needles? Probability? Quite early in 
his career, the Count became interested 
in games of chance and other matters 
probabilistic. In the course of his rum¬ 
inations on randomness, he posed—and 
solved— Buffon’s Needle Problem : cover 
your kitchen table-top with equally 
spaced parallel lines. Now throw a 
needle on the table. What is the chance 
that the needle will intersect a line? 

Armed with his ideas about probabil¬ 
ity, the good Count approached his 
problem from the viewpoint of a theore¬ 
tician: he calculated the mathematical 
probability p of a line-needle intersec¬ 
tion. For the case in which the needle is 
shorter than the distance between the 



SIMULATION OF BUFFON'S NEEDLE PROBLEM 


NUMBER OF THR0WS=N* 100 

NUMBER OF INTERSECTIONS^* 38 

RELATIVE FRESUENCY*F/N= .38 

ESTIMATED VALUE OF PI* 3. 157895 

PERCENTAGE ERROR* .5189962 



Output of Buffon’s Needle Problem after 
throwing 100 needles to calculate that 
the value of pi is 3.157895. 


lines, he correctly found this probability 
to be twice the length L of the needle 
divided by the product of pi and the line 
spacing H : 
p = 2 L/(ttH) 

Here tt is, well, pi: 3.14159 ..., the 
ratio of the circumference of a circle to 
its diameter. 

The marvelous feature of Buffon’s 
formula is precisely the fact that it 
involves pi. 

As confirmed kitchen experimenters, 
we might actually throw needles at the 
lines time after time, keeping a record of 
the number of intersections that occur. 

Imagine that we threw 1,000 needles 
and counted, say, 373 intersections. Our 
experimental estimate of the chance of a 
line-needle intersection would be 
373/1,000 = .373, or 37.3% if you prefer 
percentages. 

After measuring the length L of the 
needle (say, 75 millimeters) and the 
distance H between the lines (for exam¬ 
ple, H = 125 millimeters), we might be 
tempted to replace the mathematical 
probability p by our observed estimate 
.373 of the chance of an intersection. 
Count B.’s dusty old formula would then 
supply us with a “statistical’’ version of 
pi! This would workout to be 2 x 75/(125 
x .373) = 3.21716 in our particular 
experiment. 

Not too good, you say? Perhaps not. 
After all, this is too large by something 
over 2%—circles would be too fat! May¬ 
be we should throw some more needles, 
but after 1,000 tosses, excitement pales 
and other kitchen chores beckon. 

Z100 to the rescue 

Time for some high technology. With 


10 *BUFFON’S NEEDLE PROBLEM 

20 RANDOMIZE ’ALLOWS PROGRAM TO TO USE NEW RANDOM NUMBERS IN EACH RUN 

30 LET L=75 * L=LENGTH OF NEEDLE 

40 LET H= 125 ’DISTANCE BETWEEN LINES 

50 LET A = 150 ’HORIZONTAL LOCATION OF CENTER OF NEEDLE 

60 PRINT "NUMBER OF THR0WS=N= 

70 INPUT N 
80 CLS 

90 LOCATE 1,19: PRINT "SIMULATION OF BUFFON’S NEEDLE PROBLEM" 


100 FOR 1=1 TO 1000:NEXT I 
110 LET F=0 

130 LINE (0,215-L/2)-(600,215-L/2) 

140 LINE (0,215-L/2-H)-(600,215-L/2-H) 
150 LET P=3.14159 
160 FOR J=1 TO N 
165 LOCATE 1,1 : PRINT J;"/";N 
170 LET Q=2*P*RND 
180 LET Y=L/2+H/2+(RND-1/2)*H 
190 LET Z1=Y+(L/2)*SIN(Q) 

200 LET Z2=Y-(L/2)*SIN(Q) 

210 LET B=2.285715 


’PAUSE LOOP 
INITIALIZE INTERSECTION-COUNTER 
’LOWER LINE 
’UPPER LINE 
’ACTUAL VALUE OF PI 
’LOOP FOR THROWS OF THE NEEDLE 
’DISPLAY NUMBER OF THROWS 
’ANGLE BETWEEN NEEDLE AND LINES 
’VERTICAL LOCATION OF CENTER OF NEEDLE 
’END-POINT OF NEEDLE 
’END-POINT OF NEEDLE 
HORIZONTAL SCREEN-SCALE CORRECTION FACTOR 


220 LINE (A+B*(L/2)*C0S(Q),215-Z1)-(A-B*(L/2) f C0S(Q),215-Z2),INT(8*RND(1)) 
225 ’LINE 220 DRAWS THE NEEDLE IN A RANDOMLY SELECTED COLOR’ 

230 LET U=(1/2)*(Z1+Z2+ABS(Z1-Z2)) »U=MAX(Z1,Z2) 

240 LET V=(1/2)«(Z1+Z2-ABS(Z1-Z2)) »V=MIN(Z1,Z2) 

250 LET T=((L/2)+H-U)*((L/2)-V) »T>=0 IFF THERE IS AN INTERSECTION 

260 IF T>=0 THEN 280 ’GO TO COUNTER IF THERE IS AN INTERSECTION 

270 GOTO 290 

280 LET F=F+1 ’ADD ONE TO COUNTER IF THERE IS AN INTERSECTION 

290 NEXT J ’THROW AGAIN 

300 LOCATE 8,41: PRINT "NUMBER OF THR0WS=N=";N 

310 LOCATE 10,41: PRINT "NUMBER OF INTERSECTI0NS=F=";F 

320 LOCATE 12,41: PRINT "RELATIVE FREQUENCY=F/N=";F/N 

330 IF F=0 THEN 390 ’IF NO INTERSECTIONS OCCUR, THEN END 

340 LET W=2*L*N/(F*H) ’ESTIMATED VALUE OF PI 

350 LOCATE 16,41 : PRINT "ESTIMATED VALUE OF PI=";W 

360 LET R=(3.l4l59-W)/3.14159 ’RELATIVE ERROR IN ESTIMATED VALUE OF PI 
370 LET E=100*ABS(R) ’PERCENTAGE ERROR 

380 LOCATE 18,41 : PRINT "PERCENTAGE ERR0R=";E 
390 END 


Listing 1. The program for Buffon’s Needle Problem automatically throws your needles 
at two parallel lines, counts the number of times a needle intersects a line, and computes 
the resulting “statistical” version of pi. Users with monochrome terminals can delete 
“,int(8*rnd(i))” at the end of line 220. 
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a little help from a program in Z-BASIC, 
your H/Z110 or 120 outdoes just about 
anybody at needle-throwing. Capitaliz¬ 
ing on the microprocessors random- 
number generator, the program in List¬ 
ing 1 allows you to specify the number N 
of throws of the needle at a pair of lines. 
(Two lines is enough!) You give it a 
number to serve as the seed to start 
random-number generation. Then the 
program starts throwing its needles. 

The program listing is commented, so 


you should be able to follow it through. 
As it’s given in Listing 1, the program is 
written for display on a color terminal. 
(Note the color parameter int(8*rnd(i)) 
in line 220.) And the height of the lines 
and length of the needle are as in the 
example above. (See lines 30 and 40 of 
the program.) If you wished, you might 
change these. 

As the program makes a throw, it will 
show you on the screen where the 
needle landed. Eventually, the mess of 


needles will appear as a very dense blur. 
(And it can be “eventually” before it’s 
done—25,000 throws will take about an 
hour and a half.) Then the program will 
count the number of intersections and 
report the corresponding probabilistic 
estimate of pi. The result of one such 
simulation is shown in the picture. 

Try it Your accommodating H/Z100 
will think nothing of throwing 25,000 
needles while you enjoy a leisurely 
dinner and look forward to your pi. 


This program has become a bit of 
an addiction around here. I’m still 
trying to fathom why pi should figure 
into somebody’s dropping needles. 
The nearest I can come to under¬ 
standing it is that eventually the 
needles centered on any point will 
form a circle. And eventually that 
will be true for every single point in 
the area having needles thrown at it. 
(My moment of inspiration came 
when I saw tidier and tidier semi¬ 
circles being formed at the top and 
bottom of the display.) 

Unfortunately, I can’t go much 
further. Dr. Knowles says that if I 
want to back up my intuition, the 
mathematics can be a bit too abstruse 
to include in a short article like this. 


A taste for pi 

So, I can’t go any further into the 
ideas underlying the program. And 
also, I don’t want to go any further 
into the program itself. 

The program proved to be a major 
temptation to Fred Zimmerman, our 
staff writer. First, he added color. 
Then he souped up the lines where 
the program keeps track of how many 
throws have been made. Then he 
got the program to keep a record of 
how close to pi it was coming. (It can 
get pretty close.) Then he got it to 
stop when it came really close. (Im¬ 
press the neighbors.) 

Things were getting out of hand. 
If we had decided to include all these 
extras (and others we were thinking 
of). Dr. Knowles’ nice tidy program 


would come out looking like a patch- 
work quilt. 

Just as bad was the impact on 
Fred’s behavior. Once when he was 
leaving for the day and I was staying 
late, he set it to several hours’ worth 
of throws—and asked me to look 
over every so often to see how close it 
came. Buffon’s needles were becom¬ 
ing addictive and Fred finally realized 
he had to go cold turkey. 

So, if you have an incipient math¬ 
ematician or software hacker around, 
you might want to pass this on to 
them. It’ll keep them out of your hair 
for a while. Alternately, keep it out 
of their hands if you want them to 
get any work done. 

John Walker, Technical Editor 


H/Z89 PERIPHERALS from SECURED COMPUTER SYSTEMS 




PORT SERIAL 

2/-CARD- I/O 

/ 3 PORT PARALLEL 

. . . not your typical vanilla-flavored serial 
and parallel interface ...” 


16K RAM EXPANSION CARD 


Expands your H/Z89 RAM Memory 
capacity to a FULL 64K! 



Features: 

Chip independent design • Reduces computer data buss loading 
from 3 to 1 • Choice of Centronics or Epson parallel drivers for 
HDOS or CP/M • Complete documentation and installation 
instruction 


Fully compatible with: 

H/Z 89 • H/Z 88 
Magnolia Microsystems 
CP/M and disk drive I/O interface cards 



• 2 Serial Ports 

• Supports: Ring Input 

External Clock 
Auto Dialer 

• 3 Port Parallel with 2 
Level Interrupt Control 


• Fully compatible with all 
models of H/Z 88, 89, 90 
using CP/M or HDOS. 

• Fully tested, 90 day war¬ 
ranty, two serial cables and a 
parallel cable (internal to com¬ 
puter) and software driver. 


NOW INCLUDING SUPPORT MOUNTING BRACKET 


Featuring: 

Complete installation instruction • 90 day Warranty 
Field reliability record now entering its 21st month 

Now Only $65.00 


PRICE $199.00 

Shipping & Handling $10.00 


HDOS Is a registered trademark of Heath Company 
CP/M is a registered trademark of Digital Research 


Shipping & 
Handling $5.00 



PRICES ARE LESS SHIPPING AND TAX IF RESIDENT OF CALIFORNIA 

MAIL ORDER: 12011 ACLARE, CERRITOS, CA 90701 (213) 924-6741 JfcMiTM 

technical info/help: ^ data systems 

8575 KNOTT AVE., SUITE D, BUENA PARK, CA 90620 (714) 952-3930 SERVICE CENTER 

Terms and specifications subject to change without notice. 
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"QuaUty SoFtware at ReasonaBU Prices" 


SoFtware For Your H8/H89 
HDOS PRoducTs 


TEXT PROCESSOR 4.1 FULL SCREEN EDITOR $ 59.95 

TOUCH TYPIST 2.0 $ 29.95 

VIDEO ARTIST PLUS, H19 GRAPHICS PROGRAM $ 39.95 

H25/Z25 GRAPHICS GENERATOR $ 44.95 

TOUR 700 GAME.$ 19.95 

UNIVERSAL SPOOLER $ 29.95 

RESISTIVE NETWORK DESIGN $ 24.95 

MX 80 DEVICE DRIVER $ 29.95 

MODEM COMMUNICATIONS DEVICE DRIVER $ 34.95 

MBASIC COMPUTER AIDED INSTRUCTION $ 59.95 

HERO 1 ASM 68 6800 CROSS ASSEMBLER $ 59.95 

DENSE PAC DATA COMPRESS AND ENCRYPT.$ 29.95 NEW 

UD.DVD UNIVERSAL PRINTER DEVICE DRIVER $ 29.95 

MX.DVD MX 80 DEVICE DRIVER $ 29.95 

H25.DVDH25 DEVICE DRIVER $ 29.95 

UD.DVD/SPOOLER $ 39.95 

MX.DVD/SPOOLER $ 39.95 

H25.DVD/SPOOLER .$ 39.95 

SUPER SYSMOD 2 $ 29.95 

TINY PASCAL & DISASSEMBLER.$ 29.95 

HFORTH 79.$ 34.95 

DIAMOND ACCOUNTING SYSTEM.$ 74.95 

The ILLUSTRATOR GRAPHICS PROGRAM.$ 89.95 NEW 

CP/M PRoduCTS 

TEXT PROCESSOR 4.1 FULL SCREEN EDITOR $ 59.95 

TOUCH TYPIST 2.0 $ 29.95 

TOUR 700 GAME.$ 19.95 

DOMESTIC MGT. SYSTEM .$ 39.95 

CHECK PROCESSOR.$ 29.95 

TAXTYME 1983 FEDERAL INCOME TAX PROGRAM .$ 59.95 NEW 

SNAP.$ 29.95 

MBASIC COMPUTER-AIDED-INSTRUCTION.$ 59.95 

HERO 1 ASM68 6800 CROSS ASSEMBLER $ 59.95 

DENSE PAC DATA COMPRESS AND ENCRYPT.$ 29.95 NEW 

SUPERMATH 1 COMPUTER-AIDED-INSTRUCTION $ 39.95 

UD.COM/SPOOLER.$ 39.95 

TINY PASCALS DISASSEMBLER.$ 25.00 

dBASE II.$465.00 

AUTOMOBILE EXPENSE. $ 29.95 NEW 

APPOINTMENT CALENDAR. $ 29.95 NEW 

FILE CABINET. $ 29.95 NEW 

H19/H89 BASIC GRAPHICS PRIMER. $ 49.95 NEW 


SoFtware For Your Z-100 

ZDOS PRoducTs 


Z 100 HDOS 2.0 UPGRADE.$ 79.95 SPECIAL 

SAVE $60 ... . includes FREE Z 100 HDOS Text Processor 
TEXT PROCESSOR 4.1 FULL SCREEN EDITOR $ 59.95 

TOUCH TYPIST 2.0 $ 29.95 

CHECK PROCESSOR $ 29.95 

dBASE II.$465.00 

SUPERMATH 1 COMPUTER AIDED INSTRUCTION.$ 49.95 NEW 

AUTOMOBILE EXPENSE.$ 29.95 NEW 

DIAMOND ACCOUNTING SYSTEM $149.95 

FRIDAY.$219.00 NEW 

The ILLUSTRATOR GRAPHICS PROGRAM.$ 89.95 NEW 

CP/M-85 PRoducTs 

TEXT PROCESSOR 4.1 FULL SCREEN EDITOR $ 59.95 

TOUCH TYPIST 2.0 .$ 29.95 

INewUne's Z-100 HDOS 2.0 PRoducTs 

TEXT PROCESSOR 4.1 FULL SCREEN EDITOR.$ 59.95 

UD.DVD UNIVERSAL DEVICE DRIVER $ 29.95 

MX.DVD MX 80 DEVICE DRIVER $ 29.95 

H25.DVDH25 DEVICE DRIVER $ 29.95 

UD.DVD/SPOOLER $ 39.95 

MX.DVD/SPOOLER $ 39.95 

H25.DVD/SPOOLER .$ 39.95 

SUPER SYSMOD 2.$ 29.95 

SoFtware For Your HERO-1 

KEYPAD UTILITY CASSETTE.$ 24.95 

HERO-1 ASM68 available for HDOS & CP/M 

SpEciAls 

TEXT PROCESSOR 4.1 for ZDOS 8. CP/M 85.$ 99.95 SPECIAL 

Z 100 HDOS 2.0 with FREE Z 100 HDOS Text Processor.$ 79.95 SPECIAL 


NasIiUA DiskETTES 


SSSD, 10 sector Hard.10 for $25.00, 20 for $45.00 

SSDD, soft.10 for $25.00, 20 for $45.00 

DSDD, soft, 48 TPI.10 for $33.50, 20 for $62.00 

DSDD, soft, 96 TPI 10 for $42.00, 20 for $79.00 

8", DSDD.10 for $48.00, 20 for $91.00 NEW 


CALL FOR QUANTITY PRICING. 



SENd For Latest cataIoque 


INewUne SoFtware 

P.O. Box 289 • Tiverton Rl 02878 401-624-3322 


ORDER FORM 

FOREIGN ORDERS— Surface postage included in price. Add $3.00 per package ordered for airmail shipment. Checks drawn on a non-U.S.A. bank must include $10.00 
for check processing and funds transfer. 

CANADA ORDERS— Checks drawn on a non-U.S.A. bank must include $3.00 for check processing and funds transfer. 


Mail to: Newline Software 
P.O. Box 289 
Tiverton, Rl 02878 


OS = Operating System—Enter either HDOS, CP/M, 
Z-DOS, or CP/M-85. Be sure the product 
you are ordering is available for the OS you 
select. 


Format = 5.25" Hard Sector (H17 Format)... use format code “H”. 

5.25" Soft Sector (H37 Format) SSDD, 48TPI ... use format code “S”. 
8" SSSD (H47) Format ... add $5.00 ... use format code “8”. 
Z100 Software is in DSDD, 48TPI format. . . use format code “Z”. 


Quantity Product Description OS Format_Each Extended 


























SI 2-83 SUBTOTAL 

Rhode Island residents must include 6% Rhode Island Sales Tax _ Rl SALES TAX 6% 

□ Please send latest product catalogue. TOTAL 


NAME 


STREET _ 

CITY ---STATE_ZIP. 
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You can be a performance leader in business or at home with 


Great News for Heath 

A Z80/8086 Upgrade for the H89/Z89 


The H-1000 is a plug in replacement for your 
present CPU board, giving you twice the speed, 
twice the I/O capacity and four times the memory. 
Yet it's totally compatible with all your present 
H89/Z89 hardware and software. Best of all, we've 
added the 8086, a true 16-bit CPU for the high 
performance software of the 80's. You get com¬ 
patibility with such machines as Zenith Z-100 and 
IBM PC at a fraction of the cost of a new system. 

Regardless of the operating system, you get 
virtually all the benefits of an additional disk 
drive, even if you only have one. Our "ghost disk" 
system loads your disk into the memory. This 
becomes the extra disk drive and leaves your real 
drive free for another disk. RAM is many thou¬ 
sands of times faster than the best disk drive, 
so you get practically instantaneous access to 
information. That's important for programs re¬ 
quiring frequent access to large data bases, 
or if you simply don't like waiting while your 
computer talks to your disk drive. 

TMSI has taken the best features of your 8-bit 
computer and combined them with the best of 
the 16's to give you a package that's state-of 
the-art... and the ONLY package that lets you 
build on all your current investment...instead of 
starting over! 


Runs Z80 and 8080 code 

HDOS 2.0 compatible 

CP/M compatible 

Runs all H89/Z89 software 

Supports all H89/Z89 hardware 

8-bit clock 

16-bit clock 

Maximum memory 

Runs MS-DOS and CP/M-86 

color graphics 

price/performance 


yes 

yes 

yes 

yes 

yes 

4MHz 

none 

256k 


yes 

yes 

yes 

yes 

yes 

2/4MHz 

8MHz 

1048k 

yes 


yes 

yes 

yes 

yes 

yes 

2MHz 

none 

64k 

no 


no no 
5MHz none 
5MHz 4.7MHz 
756k 756k 

yes yes 
yes yes 
ouch ouch 


better 


Complete systems as well as the H-1000 board 
are available. For more information and dealer 
listings, call or write NOW. Dealer inquiries invited 


TMSI 

Technical Micro Systems, Inc. 

P.O. Box 7227, Dept. A 
366 Cloverdale 
Ann Arbor, Ml 48107 
(313) 994-0784 

copyright 1983 by TMSI 

H-1000 and TMSI are trademarks of Technical Micro Systems, Inc. H89, Z89, 
Z100 Heath and HDOS dre trademarks of Heath/Zenith Corp., Benton Harbor, 
Michigan. MSDOS is a trademark of Microsoft, Bellevue, Washington. CP/M and 
CP/M-86 are trademarks of Digital Research, Inc., Pacific Grove, California. 
Super 89 is a trademark of D.G. Electronic Developments Co., of Denison, 

Texas. IBM PC is a trademark of International Business Machines Corp., of 
Armonk, New York. 


The H-1000 comes safely packaged, fully as¬ 
sembled and tested. It can be installed in under 
an hour using the manual provided. No soldering 
or special tools are required. A full 90 day war¬ 
ranty covers each unit with an optional service 
contract available. 

Compare this performance leader to other 
systems. We think TMSI gives you your best choice. 




r ft I I I w * 


COMPATIBILITY 

CHART 

8/16 BIT 
SYSTEM 

16 BIT 8 BIT 

SYSTEM SYSTEMS 

8/16 BIT 
SYSTEM 

Z100 

IBM PC H89/Z89 DG SUPER 89 

H-1000 
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Four Letter-Quality Printers 

Under $1,000 

In selecting a printer, users should take into account the particulars 
of the printing jobs they have in mind. 


Until recently, low-cost printing for 
the home computer was limited to a 
small selection of slow, noisy dot-matrix 
printers. While these may have been 
adequate for listing programs, they 
would never do for word processing. 
Many small businesses had the same 
problems as the home computer owner, 
but their need for high-quality print was 
even more pressing. Now there is a 
choice. Letter-quality printing is here 
for a budget price. 

You do not get all of the features of a 
Diablo 630 or a NEC Spinwriter for your 
investment of less than $1,000, but you 
do get exceptional value for your money. 
In fact, three of the machines tested 
here emulate the Diablo printer almost 
perfectly. In each case, the primary 
sacrifice is in speed. 

I tested four of the dozen or so 
printers in this category. They are the 
Brother HR-15, the Teletex TTX 1014, 
the Juki 6100, and the Transtar 130. I 
did not attempt to find printers that 
were matched in capability; instead, I 
picked what seemed to be a repre¬ 
sentative sample of this portion of the 
marketplace. (One printer not covered 
is Smith-Corona s TP-1. It was reviewed 
by Gordon W. Nichols in Sextant #8, 
Winter 1984.) The prices of these 
printers cover a range of about $350, 
from a low of just under $600 to over 
$900, retail. 

Each of the printers tested was 
delivered to me with a standard RS- 
232C serial interface installed. Two of 
these machines also included a parallel 
interface. (In ail cases but one, the serial 
interface is an extra-cost item.) Each 
printer was tested with the tractor feed 
installed and with any other accessories 
that the manufacturer cared to send 
along. Brother sent enough for their 
printer that it took four boxes to hold 
everything. 

All of the printers were state-of-the- 
art machines, and two were better 
classified as “high-tech” in some ways. 
Unfortunately, most were “low-tech” in 
one area—documentation. None of the 
manuals that came with the tested 
machines could be classified as good, 
although Juki sent along a draft copy of 


Wayne Rash, Jr. 

their new manual later. Their new 
manual is out now and is exceptionally 
good Otherwise, the manuals went from 
bad to hideous. In the case of two, the 
best that could be said was that they 
could be understood with difficulty. 

All of the printers were the same 
color as well. IBM Beige. Only the Juki 
provided any variety, having a darker 
beige on the top. They match the 
H/Z100 all right, but not the H/Z89. So 
much for a color coordinated computer 
room. Sigh. 

I actually tested four printers. But 
some of the companies are also pro¬ 
ducing them under other labels, so some 
of my comments may apply to more than 
one printer. Any similarity with other 
printers will be noted. But please 
understand that I did not actually test 
the others; so there may be some 
differences. 

For many of you, the most important 
test is speed. I’ve always found speed 
statistics a bit misleading. Each com¬ 
pany says its printer runs at so many 
characters per second. I suspect that 
means that it takes so much time for the 
printer to strike the character and move 
to the next position. But what about 
carriage returns? Or tabs? Or bidirec¬ 
tional printing? The “laboratory” 
description of two printers’ speeds may 
not be very comparable, for example, if 
one of them zips across multiple spaces, 
while the other steps them out space by 
space. 

So in the speed tests described at the 
end of this article, I tried to reproduce 
the different sorts of printing jobs I 
thought different people would have. 
Not surprisingly, the speed of any given 
printer tended to vary according to the 
sort of copy it was printing. 

Before starting into the printers 
themselves, the last point to note is the 
switch settings. The ones given in the 
descriptions below reflect the way I had 
the switches set when I tested the 
printers with my H89. Other settings 
may be possible, especially for speed of 
communications with the computer. 



The Brother HR-15 

This is a new printer, recently 
introduced by Brother International, 
which is primarily known for typewriter 
manufacturing. The serial version retails 
for $649, and the parallel version for $50 
less. This printer is also sold as the 
Dynax DX-15, which appears to be 
identical. A tractor feed is optional. 
Other accessories available include an 
external keyboard. There’s also a cut- 
sheet feeder to automatically handle 
stacks of single sheets. 

The keyboard is one of the features 
that may make you want to consider this 
printer. It is a delightful detached 
keyboard that connects to the back of 
the printer, and turns the printer into a 
typewriter at the touch of a switch. If 
you need a typewriter as well as a 
printer, this may be your answer. 

The single-sheet feeder is not the 
answer, unfortunately. The instructions 
for installation and operation are among 
the most cryptic I have read. Once the 
feeder is installed properly, it still does 
not work very well. It can be used with 
care, but this should not be your first 
choice if your business requires auto¬ 
matic feeding of stacks of single sheets. 

The HR-15 also exhibited a tendency 
to print an at the top of a page 
occasionally, especially if it had been 
idle for a while. 

Once you get the switches set, the 
printer is easy to use. Feeding paper is 
fairly painless, either for single sheets or 
for fan-fold paper. Except for problems 
mentioned earlier with the automatic 
sheet feeder attachment the Brother 
HR-15 had no paper-related problems. 

The printer is attractively designed. It 
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Want to hear ’em say 



Ask them 
is their PC 

-- Compatible 

Then show ’em the 

rcstori) 

for color and graphics 
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innovative graphic software - 4 - ■Ba 
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has a small “footprint”—so you will 
probably have room for it on your desk 
top along with the computer, if need be. 
The front panel is well designed, and 
allows you to control an unusually wide 
number of functions, such as pitch, 
proportional spacing, etc. Functions are 
selected with a membrane switch, and 
the settings are indicated with light- 
emitting diodes (LEDs). 

Contributing to the attractive design 
is a noise shield that attaches to the 
tractor mechanism. This makes the 
Brother the quietest of the printers 
when compared using tractor feed. 

Unfortunately, the Brother s tractor 
feed is not as good as some of the others. 
The paper is only gripped by the tractor 
after it has been through the platen. The 
lower end of the paper is not controlled 
by the feed mechanism at all. This makes 
it difficult to feed the paper backward. 
However, reverse line feeds are possible 
to the extent required to perform 
superscripts and subscripts. 

Ribbon and daisywheel changes are 
easy. The Brother, like all of the others, 
has a cartridge-style ribbon that is 
quickly slipped into place. The daisy- 
wheel is mounted in a clear plastic 
carrier, which makes changing very 
easy; although it has a rattle that seems 
to contribute to the noise level slightly. 
The Brother s standard daisywheel is 
96-character ASCII. As for pitch, you 
have a choice of either 10 or 12 
characters to the inch. 

The Brother printer also allows for 
print-color changes by giving you a red 
ribbon that can be used in conjunction 
with the regular black ribbon. The red 
closely resembles the error-correction 
ribbons found on some typewriters; and 
in fact, a correction ribbon can be 
ordered for this machine. The ability to 
print in red is a nice touch, but will be 
little used, I suspect 

Overall, the Brother HR-15 printer is 
pleasant to use. If your budget is limited, 
or if you need some of its special 
functions, you may want to consider it or 
one of its clones. It is slow, but that may 
not matter to you. On the other hand, 
Brother International has a large 
number of dealers around the country, 
so service should be good. 

Switch settings: Brother HR-15 

Setting up the serial interface is not 
difficult. The DIP switch that must be 
set is on the back of the printer, and is 
mounted externally. The only problem 
appears when you try to set word length. 
You will probably use eight bits with no 
parity, and the setting for this is shown in 
the documentation. What is neither 
mentioned nor shown is that you must 
also set the parity switch to even parity, 
or the printer will not work. I set the 
baud rate at 9600, but you may select 
any standard rate from there down to 
110 baud. 

You only need to change the settings 


on one of the DIP switches (#2). This is 
found on the back of the printer, next to 
the keyboard connector. 


1 

2 

3 

4 

5 

6 

7 

8 

Number 



* 

* 

* 

* 

* 


On 

* 

* 







Off 

Switcl 

i ic 

entification: 


1. Auto line feed. If your software 
follows a carriage return with a line feed, 
leave this off. This is the setting for most 
CP/M software, including WordStar. 

2. Auto skip perforation. If you wish 
the printer to throw in a form feed as you 
near the end of a page of fan-fold paper, 
you will want to set this “On.” It is set 
“Off’ at the factory, and should be left 
that way if your word-processing 
package takes care of page endings. If 
you do a lot of program listings, you may 
want to change this. 

3. Word length. The H/Z89 requires 
eight bits with no parity, which this 
setting indicates. 

4. Parity. Even though you chose no 
parity on switch 3, you have to choose 
even parity here to make it work. 

5,6 & 7. Baud rate. The setting here is 
for 9600 baud The factory setting is for 
300 baud. 

8. Not used. 



The Teletex TTX 1014 

The Teletex TTX 1014 is a relative 
newcomer to the letter-quality printer 
market—and it promises to give its 
direct competitors a run for their 
money. The users will get a lot for their 
money in the meantime. Like the 
Brother HR-15, the TTX 1014 retails for 
$649. The difference is that you have to 
buy nothing else to use this machine. 
Both a serial and parallel interface are 
standard, as is a rudimentary sort of 
tractor feed. 

A single-sheet feeder and a buffer for 
the serial interface were announced at 
Comdex in November; however, I did 
not test these items. A true bi-direc¬ 
tional tractor feed would be a nice 
accessory as well, but is not offered. 

The “tractor feed” that comes with 
the TTX 1014 is a simple pin-feed 
device. This is just a set of pins on the 
surface of each end of the platen. All 
they really do is keep the paper straight. 
The paper is actually moved by friction 
feed, just like any typewriter. This is 
enough, though, to allow reverse line 
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feeds adequate to perform superscripts 
and subscripts. 

Setting up the TTX1014 is the easiest 
of any of the printers. Since I run 
printers at 9600 baud, all I had to do was 
plug the printer in. According to the 
manual, the factory switch settings 
agree with the normal 89 settings— 
except for the baud rate. (And that’s 
easy to change by running CP/M’s 
configur program.) The printer I 
received was not set according to the 
manual’s description, however, so you 
should probably check the settings. 

Setting the printer to operate with 
WordStar is a little more of an 
undertaking. And it may be a lot more 
with other word-processing packages. 

This is the only printer tested that did 
not emulate the Diablo. In fact, it 
doesn’t emulate anything, so teaming it 
up with your word-processer may be a 
trial. You must patch WordStar if you 
want to use the special print functions. 
Complete instructions on the patch to 
WordStar’s user areas are provided with 
the printer. Fortunately, the patch 
works fine, provided you are using 
version 3.0 of WordStar. (If you are 
using an earlier version, you may have to 
contact the company for further help.) 

Those of you who don’t have 
WordStar will not have it so easy, 
because when I say “patch,” I mean 
patch in the strict sense. The mimeo¬ 
graphed instructions are not usable with 
any program except WordStar. They 
only tell you how to patch the binary 
code of WordStar’s com file. (There’s a 
WordStar utility to help you do just 
that.) The patching instructions do not 
give you a list to explain what control 
functions give what printer functions. 
They don’t tell you, for instance, what 
control function to embed in your file to 
get proportional spacing. 

You might be able to get around 
patching if you were willing to experi¬ 
ment a lot to find out what control or 
escape functions handled what printer 
functions. I can’t guarantee, however, 
that the Teletex will take kindly to the 
idea of being fed an alphabet soup of 
control functions. So if you are unwilling 
to experiment a lot, or if you are unsure 
of your ability to patch a program, you 
should have the dealer handle this 
problem for you. 

You may also want to make sure that 
your dealer sets the printer up for you, 
and shows you how to run it, so that it 
will run when you get it home. 

The reason for these precautions is 
that the manual is just barely adequate. 
The experienced user will be able to get 
by, but otherwise there will be some 
confusion. If you are not certain of your 
ability to get this printer running, or 
operate it once it is running, buy it from 
a local dealer and have the dealer help 
you. This is part of what you are paying 
for, after all. 


The front-panel controls of the TTX 
printer are limited to feeding the paper 
and switching the printer on- and off¬ 
line, with four LEDs to indicate status. 
All other controls are handled by the 
four DIP switches in back. Those 
switches are under the printer’s rear 
cover, but most can be reached through 
access holes. 

This printer is capable of printing the 
full ASCII character set; but the 
necessary printwheel is not included as 
standard equipment. This is not too 
limiting unless you plan to print 
program listings. The missing characters 
include curly brackets and the back¬ 
slash. 

The only other feature you give up for 
the low price is speed In the tests I 
made, the TTX 1014 was the slowest 
printer, even though it is rated in its 
advertisements at the same speed as the 
Brother. It is also noisier than the 
Brother printer. 

The TTX 1014 is the least expensive 
printer in this test. While you will make 
some sacrifices for the lower price, 
those sacrifices maybe minor compared 
to the savings. The printer runs well, 
even though it is not very fast. And you 
don’t have to buy anything extra to start 
using it—a significant feature. 

Switch settings: Teletex TTX 1014 

If you plan to run your printer at 9600 
baud, there are no changes to be made 
in the factory settings indicated in the 


Turn your Z'100 into a: 



Including 

Disk File Transfers: ASCII & XMODEM 
Parallel & Serial Printer Support 
Full Softkey(MACRO) Support 

Sooim tfotr ttlhi® 2-115© & OBIM pc 

KEA SYSTEMS LTD. 

Department ZS-6 
#311-811 Beach Avenue 
Vancouver, B.C. 

CANADA V6Z 2B5 
(604) 687-2744 9-5 PST Mon-Fri 

PC l 3101 are trademarks of IBM Corporation 
0200 Is a trademark of Oata General Corporation 
VT Is a trademark of Digital Equipment Corporation 
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DOES YOUR WORD PROCESSOR/TEXT EDITOR . . . 

... print blocks of text? 

... cut and paste blocks of text? 

... copy to/insert from a disk buffer file? 

... delineate blocks of text in reverse video? 

... join lines as well as split lines? 

... display control characters in reverse video? 

... enable you to swap disks while editing? 

... provide high speed forward/backward scrolling? 

... continuously display line/column cursor location? 

... display function key legend and edit mode status? 

... provide pica/elite memo/letter formatting? 

... include a step-by-step tutorial? 

ZED DOES . . . 

... at a price that’s designed for your budget! 

{~ZEDUCOMP • P.O. BOX 68 • STIRLING, NJ 07980 • (201) 755-2262 


□ ZED 

Z-89 

CP/M (Hard) 

$35.00 

□ C.O.D. (Add $2.00) 

□ ZED 

Z-90 

CP/M (Soft) 

$35.00 

□ Payment enclosed 

□ ZED-85 

Z-100 

CP/M-85 

$35.00 

□ Charge my: 

□ ZED-86 

Z-100 

CP/M-86 

$50.00 

□ VISA □ MasterCard 

□ ZED-16 

Z-100 

Z-DOS 

$50.00 

Card # 


Exp. date_ 

MasterCard code 


Name 

Addr 


New Jersey residents please add 6% sales tax. | 

_1 
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V'GRAPH 
TEKTRONIX 4010 
GRAPHIC EMULATOR 
FOR TOUR 
ZENITH ZlOO 

V-GRAPH is your link into the 
world of powerful, high resolution 
graphics. Now your personal com¬ 
puter can act as a Tektronix 4010 ter¬ 
minal. 

Not just an emulator, V-GRAPH 
can save graphics and text on disk 
and replay or print it later without 
reconnecting to the host computer. 

V-GRAPH provides an equivalent 
for every function found on the 
Tektronix, including the cross-hair 
cursor used for graphic input. Plus, 
control and function keys may be 
programmed to emit commonly used 
character strings - saving you time 
with logon sequences and host com¬ 
puter commands. 

V-GRAPH supports the highest 
resolution possible, and is currently 
available for the IBM PC, Zenith 
Z-100 and Victor 9000. Requires 64K 
of memory and MS-DOS. $120 

Your link into the world 
of high-resolution 
graphics 

CompuView 

PRODUCTS, INC. 

1955 Pauline, Ann Arbor, Mi48103 
Telephone (313) 996-1299 


manual. However, you should check to 
make sure your printer really has those 
settings. The one sent to me did not; and 
I had to enable handshaking and disable 
the auto line feed to make the printer 
work right 

The settings for the DIP switches are 
covered twice in the manual. The 
instructions you want are fairly clear and 
are located starting on page 10 of the 
manual. The settings are also covered on 
page 4, but they are hard to follow. 
There is a photograph of the switch 
locations, however. And it is quite easy 
to use in this area, so I will not duplicate 
their effort here. 



The Juki 6100 

Juki has a legitimate claim for techni¬ 
cal innovation in the design of the 6100 
model printer. This is the only printer in 
the test that has the carriage mounted 
on a linear-induction motor. This 
drastically reduces the number of 
moving parts in the printer, and should 
increase reliability. Unfortunately, this 
advance in technology is coupled with a 
few disadvantages. 

The linear-induction motor that 
drives the carriage hums. So does the 
stepper motor that turns the daisywheel, 
but in a different key. The device that 
moves the ribbon up and down clatters 
while it is running. All three are 
combined during normal printer opera¬ 
tion, resulting in a noise level that is 
fairly obtrusive. I found that I could hear 
the printer all the way downstairs, so I 
usually retreated for coffee when run¬ 
ning out a long article. 

The linear-induction motor also 
contributed to one other problem. It was 
not able to position the carriage as 
accurately as the other printers could. 
As a result, the character spacing was a 
little uneven. This was not really 
noticeable, except when trying to 
produce bold print. Most printers 
produce bold print by shifting the 
carriage 1/120th of an inch, and striking 
the character a second time. The Juki 
could not position itself this accurately, 
and as a result some of the letters in a 
word would be more or less bold than 
others. Juki says that they are working 
on this problem. 

In spite of the noise, the printer has a 
lot to recommend it It was the fastest of 
the printers tested, and it is fairly small. 


It comes with both a serial and a parallel 
interface, although the parallel inter¬ 
face is disabled while the serial interface 
card is installed. If you need to use this 
printer in the parallel mode, the serial 
card can be unplugged. 

You are required to remove the cover 
from the Juki when you remove the 
serial card. But that will be easy—you’ll 
already have had enough practice from 
setting the DIP switches. The DIP 
switches for the serial interface are 
inside the printer, and you’ll have to 
take the cover off to set these. (And 
that’s just the beginning!) 

Some changes must be made to the 
printer as you receive it You’ll have to 
enable hardware handshaking. If you 
want the printer to run at its highest 
speed of 2400 baud, you have to change 
this, too. The choice of baud rates is very 
narrow, ranging from 300 to 2400 baud. 

The Juki would have been even 
faster, had the logic controlling the print 
head operated a little better. A lot of 
time was wasted as the carriage made 
unexplained starts and stops as it 
crossed the page. Additional “search¬ 
ing” motions took place about once per 
page near the left margin. There seems 
to be no adverse effect on the printed 
copy for all this wasted motion; but it 
does take time. 

One important feature of the Juki has 
to do with the availability of ribbons. If 
you have ever tried to locate printer 
ribbons, you know that this is often a 
difficult task. Juki has solved this by 
using standard IBM Selectric typewriter 
ribbons, which are available nearly 
anywhere. This is even more convenient 
if you already own an IBM typewriter. 

The Juki 6100 has an optional bi¬ 
directional tractor feed that is quite 
good, once you get it loaded. Loading of 
fan-fold paper was frequently a frustra¬ 
ting task. A metal paper guide under the 
platen has a tendency to get out of place, 
making paper loading difficult and 
tractor operation impossible. As long as 
you are careful to check this guide, the 
tractor works well and the loading of 
paper is a little easier. Installation of the 
tractor requires punching out a hole 
insert in the cover. This is for the bail 
that controls the “Paper out” alarm. 

One of the reasons for the good 
tractor feed on the Juki is that it supports 
graphics. There are not many letter- 
quality printers that do a good job of 
graphics printing, but this is one that 
does. (Graphics tests for the Juki and the 
Transtar printers were done using Fox & 
Geller’s dGRAPH.) 

The documentation that I received 
with the Juki 6100 was among the worst, 
with cryptic explanations and frequent 
misspellings. There is a bright note for 
new purchasers, however. I have seen a 
copy of their new manual, which is the 
best I have ever seen for a printer. It is 
very well written, has excellent illustra- 
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ZENITH Users: 

Catch These Bargalnsl 

from 

Husker Systems of Nebraska 


GREAT PRINTER VALUES! 


RETAIL PRICE 


OUR PRICE 


DOT MATRIX PRINTERS: 


MPI-99 

80 

col,100 cps,P,S 

599 

499 

MPI-150 

132 

col,150 Cp8,P 

995 

777 

PRISM 

132 

col,110+ cps,P,S 

1499 

1179 

PRISM/graphic 132 

col,110+ cps,P,S 

1995 

1549 

OKIDATA 

80 

col, 80 cps,P 

299 

263 

OKIDATA 

80 

col,160 cps,P 

599 

473 

OKIDATA 

132 

col,160 cps,P 

999 

767 

GEMINI 

15 

In,120 cps,P 

549 

433 

DELTA 

10 

in,160 cps,P,S 

649 

499 

RADIX 

10 

in,200 cps,P,S* 

849 

659 

DAISY WHEEL 

PRINTERS: 



SILVERREED 

10 

in,14 cp8,P 

599 

479 

SILVERREED 

13 

in,16 cps,P 

699 

551 

DIABLO 

13 

in,20 cps,S 

1595 

1219 

DIABLO 

13 

in,45 cps,P,S 

2400 

1627 

DAISYWRITER 

16 

.5 in,16.5 cps,P,S 

1445 

1117 

TRANSTAR 

17 

in,16 cps,P,S 

895 

689 

TRANSTAR 

16 

in,40 cps,S 

1695 

1319 

codes: col/in refer to carriage width, 

S*serial Interface, P«parallel 

cps«char per 

interface 

sec (s{ 


Note: Most parallel interface printers have a serial option 
so call us for pricing. We will deal! 


FINE HARDWARE ACCESSORIES 

Z-204 Multi-Port 3-100 Card. Adds 4 serial 
ports and 2 parallel ports to yopr Z100. In¬ 
cludes 1 DCE, 1 DTE, and 1 Parallel con¬ 
nector. 

Suggested Llit$396 Our Sale Price-$337tl 

RDM-256 MS-DOS RAM-DISK. Add the 
pleasure of instant file access from RAM 
with this new Zenith product. 

Suggested List $1025 Our Sale Prlce-S809tl 

ROM Version 2.0 Upgrade. This new version 
provides built-in diagnostics, memory view¬ 
ing, and other features to your Z100. 
Suggested List $60 Our Sale Price-$50tl 

HIGHLY RELIABLE I INCH DRIVES 

Our 8 inch-disk drive include the cable and 
a 1 Year Warranty. They are fan-cooled and 
are enclosed in an attractive white cabinet 
with a heavy-duty power supply. These 
drives provide 1.25 MB DSDD storage. 
RETAIL PRICE - $959 OUR PRICE $5271 
PIICE0N 20MB WINCHESTER DRIVES 
Get the speed and capacity only hard disk 
can provide. These quality* drives include 
the controller board, power supply, cabinet, 
all cables, and software to be supported 
under ZDOS. An unbeatable buyl 
RETAIL PRICE-$2495 OUR PRICE-$1987 


ZMAG* The Software Subscription Service- 

A ZMAG Subscription gives you a magazine and a diskette every 6 weeks. That's 8 issues a year* each 
containing 10 to 15 good programs covering the scope of personal caoqputing applications. And a membership 
also provides you with 8 free consulting calls, a 10% discount on our software, special discounts, 
interesting articles, and editorials. At CNLY $147 each year, your per program cost is less than $2, and 
you can select our Easy-Pay option—Pay $75 now and we'll bill you the rest laterl Subscribe TCOAY11 

(CP/M-80 hard sector) ZDOS soft sector] 

VIDED*PROFESSQR; Fine Educational Software- 

The Video*Professor Educational Series uses the caxputer to teach you interactively with easy-to-follow 
text, examples, and menu-driven quizzes. Courses available are: LBasic(ZBasic) Programming 1, Assembler 
Programing 1, and Structured Programing. New courses in final development stages are ZBasic Graphics 
Programing, Pascal, Cobol, Randan File Programing, and others. Normally, each course lists for $29.95, 
but with this offer get the 3 available courses for ONLY $22 each or all 3 for just $62—a 30% discount I 

[HDOS,CP/M-8Q hard sector; ZDOS, CP/M-8 5 soft sector] 

OCMi-PAKi A Double Value For Z100 Carmanicat ions- 

QCkhf-PAK is 2 of our best caxxmni cat ions products in It It includes ZED-OCM4, our popular, easy-to-use 
yet milti-function modem control program and REM-OCN, the Remote Console Utility that allows you to use 
your Z100 from an ASCII terminal at a remote location. Via modem connections, you can run programs 
(including ZBasic) just as if you were sitting at your Z100 keyboard! Packaged together in an attractive 
linen binder, the regular price is $94.90. Your price is GNLY $69.95, a 25% discount 1 [ZDOS soft sector] 

Z6000 FILE TRANSFER* Make Your Z100 Conversion Painless- 

With Z6000 File Transfer System you can move files fran your H8/Z89 to your Z100 and back again. It uses 
a direct cable connection which you can prepare yourself. Z6000 can transfer any size files and will 
accept wild cards for transfer of entire diskettes. You get 2 diskettes: 1 for your H8/Z89 and 1 for 
your Z100. Regular price is $34.95 but buy it new for JUST $24.95—or get BOTH the GCMd-PAK and Z6000 
for CNLY $91—That's 30% off!! (CP/M-80 hard sector AND CP/M-85 CR ZDOS soft sector] 


SPECIFY PRODUCTS DESIRED AND FORMAT Payment Method: 


Check_Visa_ hC , Send Catalog^ 


Product(s) 


Format Price _(x) 2MAG Easy-Pay Current Date: 

Name __Address 


CIty_ 


State 


Zip_ 


♦Total ♦Nebraska Residents Add 5% Tax. 

\^Call Toll-Freei (800) 835-7427 ext 277 Or Send Tot Husker System of Nebraska,6657 IUtdick.CtaBha.NE.68152 J 
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tions, and should become the standard 
against which the others are measured 
If you are shopping for a Juki, ask to see 
the manual. You will have no doubt if 
you are looking at the new manual. A 
note included with the old documenta¬ 
tion promises to forward the new 
manual to users who bought the printer 
before the manual was ready. The serial 
version of the Juki 6100 retails for $749. 
Switch settings: Juki 6100 

Unless you are confident of your 
ability to field-strip your new printer, 
you should have the dealer set up the 
serial interface for you. The DIP switch 
is on the interface board, which in turn is 
mounted on the central-processor unit 
(CPU) board. To get to the switch, you 
have to remove the cover, the platen 
and paper guide, and the main case of 
the printer. 

To reach the switches after all that, 
you still have to remove a sheet metal 
radio-frequency interference (RFI) 
shield. The DIP switch has only six 
positions. But it is mounted upside down , 
so be careful that you are pushing the 
switches in the proper direction. You 
should decide what baud rate you want 
to use now, or you’ll have to go through 
all this again. 


1 

2 

3 

4 

5 

6 

7 

8 

Number 




* 

* 




On 

* 

* 

* 



* 



Off 


1 & 2. Baud rate set As shown, the 
printer is set for 2400 baud, but three 


H19/H89/H89A 

Automatic Key Repeat Circuit 

Easy plug-in installation 

Complete kit.$30 

Assembled & tested.$38 

CDR Systems disk controller for H89. 
Our price:.$345 

EMULATE —You can now read/write 
Osborne, Xerox, Morrow and other 
formats! Requires CDR 

Controller.$29 

Call for Heath H37 version. 

Real Time Clock for H89 

Kit.$55 

20 Meg Winchester 

system .under $2000 

The Software Toolworks® 

We sell it at 20% discount! 

Include $ 1/order for handling. 

Send for info on other kits and software 

WE PAY POSTAGE! 

CA residents add 6% tax 
Specify disk format on software 



ANALYTICAL 

PRODUCTS 

40793 Gibbel Road 
Hemet, CA 92343 
714/929-6919 
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other settings are possible. 

3. This enables hardware hand¬ 
shaking. It comes set for “On” but that 
won’t do you any good. The proper 
position is “Off.” 

4 & 5. Switch 4 sets parity off I’m not 
sure what switch 5 does with parity off, 
but you have to set it this way, or it won’t 
work. 

6. This sets the stop bits. “Off’ sets 
one stop bit. 

Another DIP switch is mounted 
under the top cover behind the front 
panel. It controls paper length, etc. No 
changes need to be made in the settings. 
It’s too bad that the one you do have to 
set is so hard to get to. 



The Transtar 130 

The Transtar 130 has probably been 
on the market as long as any in this class 
of printers. Transtar is a division of 
Vivitar, a company best known for its 
camera accessories. The 130 is in the 
middle of the Transtar letter-quality 
printer line. The primary differences 
between it and the other printers in the 
line are speed and physical size. This 
printer appears to be identical with the 
Silver-Reed 550 printer. But I did not 
test the Silver-Reed, and differences 
may exist. 

The Transtar 130 is a quiet, solid 
printer that exhibits little technical 
innovation, but produces no nasty 
surprises, either. With the tractor feed 
removed, this is the quietest printer 
tested. Unfortunately, there is no cover 
over the tractor area to cut sound when 
the tractor feed is installed. This is the 
only printer tested that was able to 
handle 15"-wide fan-fold paper with the 
tractor. 

The tractor that is available for the 
Transtar 130 is a bi-directional tractor 
similar to the one that goes with the Juki. 
And it’s there for the same reason—the 
Transtar also has a graphics capability. 
With graphics programs such as dGRAPH 
or Micro Art’s image, the Diablo driver 
should operate the Transtar 130 as well 
as the Juki. 

Setting up the switches for the serial 
interface is easy, since they are located 
below the top cover, which is hinged for 
easy access. Unfortunately, the proper 
settings for the H/Z89 are not listed in 
the documentation. The serial and 
parallel versions of this printer are sold 


as separate models. 

The logic that controls the carriage 
movements of the Transtar 130 appears 
to be well thought out and efficient. This 
is particularly valuable when it is dealing 
with groups of characters on the page. 
The printer is very fast in its movements 
from the last print position in a group to 
the next, as well as from one line to 
another. 

One surprising omission is automatic 
bi-directional printing. The printer will 
work in both directions under software 
control—while running WordStar, for 
example. But it will not do so auto¬ 
matically. This will slow down the 
throughput somewhat, although the 
speed at which the carriage seeks the 
next print position helps to offset this 
disadvantage. The biggest difference 
occurs while running listings such as in 
BASIC where the copy is not broken up 
into groups and the fast logic seeking 
does little good. 

If you plan to use letterhead station¬ 
ery, the Transtar has features that will 
make life easier for you. The “Autoload” 
feature allows you to feed a single sheet 
into the printer and automatically space 
it past the letterhead. There is also an 
“Eject” feature that removes the 
completed paper as quickly as it was 
inserted. The “Autoload” feature has 
one problem, however. The metal paper 
guides on the carriage will sometimes 
catch the paper and tear it 

The manual for the Transtar 130 is 
the best of those that came with the 
printers, although it is not as good as the 
new Juki manual. Some portions of the 
printer manual assume a fairly high level 
of experience, especially in the areas 
that deal with interfacing. On the other 
hand, some areas explain operation 
quite well, and do it in such a way that 
the new user can understand it. 

The Transtar is a pleasant printer to 
use, simply because it makes few 
demands on the user. It is quiet, and it 
prints without intervention. Loading 
paper is easy, even while the tractor- 
feed mechanism is installed. It is also 
very easy to remove and replace the 
tractor feed, should you need to do so. 

The Transtar 130 is the most 
expensive printer in this test, barely 
making it under the $1,000 limit. While 
you don’t get any extra features for the 
extra money, you do see the results of 
solid construction and careful assembly. 
The Transtar even survived an uninten¬ 
tional soaking, when the window above 
it was left open during a thunderstorm. 
The printer escaped with no serious 
after-effects, and no rust on any of the 
metal parts. The Transtar also has a six- 
month warranty—the longest in the test. 
All in all, I think you get what you’re 
paying for in the $945 retail price tag. 
Switch settings: Transtar 130 

The Transtar 130 has its DIP switches 
under the top cover of the printer, 























Make your Heath® 
or Zenith computer system 
even more useful 


□ H8 

□ H/Z89 

□ Z100 

□ compatible hardware 


and get a FREE directory 
of over 350 sources 
of support for your 
Heath or Zenith computer. 

Subscribe to Buss: The Independent Newsletter of Heath Co. Computers, 

and also receive the directory at no additional cost. 

In each and every issue, you’ll find out who the independent suppliers supporting Heath/Zenith 
are, what they’re doing, what other users are doing, and where to get the products and information 
you need—all in one newsletter which comes to you twenty times a year, by first class mail. 

As a subscriber to Buss, you can learn what other users and independent suppliers have to say 
about: 

□ printers □ business applications □ utilities 

□ terminals □ home/hobby applications □ Z-DOS 

□ disks and drives □ games □ HDOS 

□ compatible software □ graphics □ CP/M 

Twenty times a year, you’ll get the newsletter which helps you: 

• Learn what new products are being developed and where to get them, in Buss' s new product 
announcements. 

• Benefit from the advice of users when you write in to Buss’s Assistance Wanted column. 

• Save money as you improve your system! Buss has a free “For Sale” listing for Heath/Zenith 
users. 

• Avoid bugs in your system as you read how other users have solved problems they’ve found. 

• Find out the news in the Heath/Zenith community which affects you and your system. 

• Discover other users in your area through the Local Club Notes section of Buss. 

• Get unbiased coverage on your system from the oldest independent newsletterfor Heath/Zenith 
users. Buss has grown with the Heath/Zenith community, and has always been committed to 
supplying information particularly for the Heath/Zenith user. 

And, as a bonus with your Buss subscription, you’ll receive your 
FREE copy of The 1984 Buss Directory—a reference tool which 
provides you with information on over 350 sources of inde¬ 
pendent support for your Heath/Zenith system. 

The 1984 Buss Directory is a $12.50 value—and it’s yours FREE 
with your subscription to Buss\ We’ll send it to you by first class 
mail as soon as your subscription order is received. 

Order your subscription today, and start getting more use 
from your Heath/Zenith system! 



r 


Use this coupon, and mail your 
order today to: 

Buss, Dept. S11 
716 E Street, S.E. 

Washington, DC 20003 
202/544-0900 

Your satisfaction with Buss is 
completely guaranteed. If at any 
time you are not satisfied, your 
money will be refunded—in full. 


Yes! Sign me up for Buss, and send me my free copy of 
The Buss Directory ! 


I want: 

□ 30 issues for $38 ($55 overseas) 

□ 20 issues for $28 ($40 overseas) 

□ 10 issues for $18 ($24 overseas) 

Name_ 

Address_ 


□ Payment enclosed (checks 
must be in U.S. dollars payable 
on a U.S. bank). 

□ Bill me. 

□ Charge my: □ Visa 

□ MasterCard 

Card # _ 

Expiration date__ 

(MC code #_ 


-) 


Buss, Dept. S11, 716 E Street S.E., Washington DC 20003 
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Affordable Computer Components, 
Equipment, Supplies and Services 

Money Saving Deals 

PEACHTEXT 5000: Word proces¬ 
sing package includes PEACH- 
TEXT word processor, PEACH 
SPELL electronic spelling checker, 
LIST MANAGER for mail merging 
functions, PEACHCALC electronic 
spreadsheet and ELECTRONIC 
THESARUS. This package runs on 
H/Z-100 series machines as well 
as IBM-PC, Tl Professional and 
Columbia PC. 

List $395.00 SALE $195.00 

ATS-64: Inexpensive way to up¬ 
grade your H/Z-89 to full 64K 
capacity. Price includes all parts 
needed. Requires basic soldering 
skill. $49.95 

US ROBOTICS PASSWORD 
MODEM. This modem has automa¬ 
tic 300/1200 baud operation as well 
as answer/originate and auto dial 
feature. Hayes Smartmodem com¬ 
patible. Full 2 year warranty. 

List $499.00 SALE $349.00 

CDR-FDC-880H 8" & Soft sector 
controller for H/Z-89 computers. 
This one controller allows the 89 
to read and write all standard 
Heath/Zenith 8" and 5.25 formats. 
Will reformat your old hard sectored 
disks as soft sectored. Operates 
with or without the hard sectored 
controller. 

List $395.00 SALE $369.00 

DISK MINDER Attractive smoked 
plexiglass 5Va diskette storage 
case. Holds 75 disks with dividers. 

ONLY $23.50 

Prices include shipping within 
the continental USA. Pennsyl¬ 
vania residents add 6% tax. 
Terms are check, money order or 
COD. Send orders to 



P.O. Box 1053 
Norristown, PA 19404 
or call (215) 272-4807 


AFFORDABLE is our first name, 
AFFORDABILITY is our aim. 
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where they are easy to reach, even while 
you’re sitting down. The settings on the 
printer as it was delivered did not match 
the standard settings as given in the 
manual, so you are advised to check 
these. Switch “A” controls paper length, 
etc. Only switch “B needs to be set 


1 

2 

3 

4 

5 

6 

7 

8 

Number 

* 

* 



* 

* 

* 

* 

On 



* 

* 





Off 


1. Handshaking select. Hardware 
handshaking is already enabled by a 
jumper on the CPU board; so the 
position of this switch does not matter. 

2 & 3. Parity. Switch 2 selects no 
parity in its “On” position, so the 
position of switch 3, to set even or odd 
parity, does not matter. 

4. Word length. “Off’ selects 8 bits. 

5. Stop bits. “On” selects one stop bit. 

6. 7 & 8. Baud rate select. If all three 
are set “On” you get a baud rate of9600. 

The manual could be a little clearer in 
its description of the switch settings; but 
in general it is fairly easy to follow. And it 
is easy for the inexperienced user, since 
you don’t have to take the printer apart 
to set the switches. The printer is 
remarkably insensitive to switch set¬ 
tings, working as well with a 7- or 8-bit 
word length, or with even or no parity. 
This makes setup fairly painless. 

Testing the four printers 

There are objective as well as sub¬ 
jective matters to be considered when 
evaluating items such as printers. Every 
feature should be tested if possible, and 
benchmark tests should be run to 
determine performance. I attempted to 
do both in these tests. 

As each printer was placed in service, 
I set the DIP switches and listed the disk 
directory to make sure the printer 
worked at all. Following this, I ran 
WordStar to test the special printer 
functions and the characteristics of 
operation during word processing. 
Since these are letter-quality printers, 
word processing is a significant factor in 
their operation. 

Speed is also a significant factor, even 
in relatively slow printers such as these. 
The slowest of the printers, the TTX 
1014, took over 50% longer to print a 
WordStar text file than did the fastest 
the Juki 6100. The program listings 
produced similar differences. 

Test 1: general word processing 

The printers were tested to see if they 
performed the special print functions 
available in WordStar. None of the 
printers performed every function; but I 
tested the functions that the manual said 
they could perform to see if they 
worked, and if so, how well they worked. 

The Brother HR-15 was the only 
printer tested that could print in an 
alternate color—in this case, red. All 
other normal word-processing functions 
(boldface, underscoring, etc.) were 


supported by each of the printers. 

The Juki 6100 had problems with 
bold printing, although it was supported. 
The design of the Juki seems to make for 
less accurate positioning of the carriage, 
and for that reason the shading of the 
bold characters was noticeably uneven. 

The Teletex TTX 1014 took much 
longer to print the test article than did 
the Brother, even though both are rated 
at about the same speed in characters 
per second. The reason appears to be 
the slowness with which the carriage 
moves from one print position to 
another, and the slowness with which 
the printer handles line feeds between 
double spaced text and between pages. 
In the program listings where this is less 
of a factor, the speeds of these machines 
were nearly identical. 

Time to print a 1,217-word double¬ 
spaced article, using WordStar: 

minutes char/sec 


Teletex TTX 1014 

11:30 

10.58 

Brother HR-15 

10:23 

11.72 

Transtar 130 

7:59 

15.24 

Juki 6100 

7:26 

16.37 


Test 2: BASIC program listing 

A BASIC program listing puts a 
premium on total throughput and bi¬ 
directional printing. All of the lines start 
at the same place and are single-spaced, 
so speed of carriage location doesn’t 
help you as much as it might otherwise. 
This test took away two of the Transtar’s 
big advantages, and it shows. 

Time to print a 220-line listing using 
BASIC’s lust command: 


minutes char/sec 


Teletex TTX 1014 

9:30 

12.30 

Brother HR-15 

9:27 

12.36 

Transtar 130 

8:24 

13.91 

Juki 6100 

6:53 

16.98 

Test 3: C program listing 



A program listing in the C language 
presents a different challenge to the 
printer. Because it is a structured 
language, C source code is usually 
printed in a manner that shows this 
structure. This puts a premium on a 
printer’s ability to find the right print 
position quickly. In this test the 
Transtar’s ability to move from position 
to position quickly nearly cancelled out 
the disadvantage of not having a bi¬ 
directional capability in this mode of 
operation. 

Time to print a 128-line, moderately 
commented listing in C, using CP/M’s 
type command: 


Teletex TTX 1014 
Brother HR-15 
Transtar 130 
Juki 6100 


minutes 

4:21 

4:12 

3:35 

3:32 


char/sec 

11.40 

11.81 

13.84 

14.03 


While the speed of printing is 
important to some extent it should not 
be the overwhelming factor in selecting 
a printer. Of more significance is the use 
to which you plan to put the printer, and 
the environment in which it will 
operate. 
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A fematkible. &perience. 

"Heal adventure has its ring..." 



A Ga/acAt'c Experience. 


A Remarkable Experiences You must placate the caretaker to gain 
entrance to a cave of wonders. Follow the ancient pirate's map to 
solve the mystery of the whistling maze. Feel your way through the 
elves' maze to discover the room of the ages. Find and collect 
treasures until you acquire all 550 points. This game is fun, as 
well as educational, appropriate for young readers through college 
students. YOU will enjoy its puns and riddles. 

A Galactic Experiences You receive an urgent, secret mission from 
the commander of Earthbase. Visit the disintegrating Bubbles of 
Isthur. Then enjoy a leave on Grand Central Space Station. Solve 
the intriguing puzzles of the underground at Navier. Win the right 
to interrogate the dreaded spy, Lucinda. Finally, travel to the far 
reaches of the universe to decipher the riddles of Solomow and save 
Isthur. More than educational, this game contains samples of many 
many problem-types included in a college freshman math course. 

A Physical Experiences You receive a new assignment from Earthbase. 
Travel to a small outpost circling a distant sun which is about to 
nova. Work through the mysterious movements of the six-foot diameter 
solid steel sphere. Unravel the secret of the statu© and the in¬ 
clined plane to gain entrance to the innermost secrets of Segundus. 
This game is filled with problems in physics. 


- - - - clip and mail to 716 S. Elam Ave, Greensboro, NC 27403- ------- 

_Yes, send me the following Hoyle and Hoyle programs at $29. 95 each: 

FORMAT: „CP/M soft,_CP/M hard, „HD0S,_ZDOS (compatible with IBM-PC's) 

_A Remarkable Exp.$29.95 Name_ 

—A Galactic Exp. 29.95 Address_ 

_A Physical Exp. 29.95 City, ST ZIP_ 

—Shuttle Lander 29.95 H/ZDOS ONLY! 

NC residents add 4.5% tax VISA/MC #-exp._ 

Total enclosed by _check _money order _charge card —COD by UPS (add $3.00) 

- Utoylt & jHoyle SOFTWMtE AJ SOFT PtICES ------------ 


Circle #226 on Reader Service Card 
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HIGH RESOLUTION 

GRAPHICS 

On Your Dot Matrix 




Give your computer generated documents a style 
of your own with printer graphics programs 

Our graphics packages enable you to design and 
print your own letterheads, phamphlets and reports 
in a variety of large types. Enhance your text 
with graphics symbols and borders from our disk 
libraries or create your own designs. You can 
create camera ready copy for handbills, flyers, 
business cards and advertisements (such as 
the one you are now reading). Our programs 
run on the H-89 and the Z-100. Write for more 
information, or circle the reader service number. 



Skycastle Computer Products 
P. O. Box 1412, San Carlos, CA. 94070 

( PRINTED ON MX—80 & REDUCED 407. FOR PUBLICATION ) 


Circle #218 on Reader Service Card 



For light-duty home use, the Transtar 
130 is probably more printer than you 
need, but the Brother HR-15 may be just 
right. On the other hand, even moderate 
business use will demand the speed of 
the Transtar or the Juki. Or, if you never 
list BASIC programs, the slowness of the 
Transtar at this task will not have an 
impact on you. 

If you never plan to print in red, you 
probably don’t need to pay for that 
feature. On the other hand, if you plan to 
use bold printing frequently, then you 
do want a printer that will handle this 
feature quickly and accurately. 

Of great importance is the ease of 
setup and maintenance, and this de¬ 
pends to a large extent on the dealer. If 
you are not sure of your ability to set up 
and service the printer yourself, you 
should probably find out which printers 
are sold and serviced in your area, and 
stick with those. Nothing is as frustrating 
as a printer that will print only garbage, 
or that will not print at all. A good dealer 
is invaluable at solving problems like 
this. 

Warranty service is also a factor. If 
you have to ship your printer across the 
country at your expense, and wait three 
weeks to get it back, the warranty does 
you little good. A local dealer can 
frequently perform warranty service, or 
will at least lend you a printer until yours 
returns. 



INCREASE YOUR IN-CABINET 
STORAGE CAPACITY 

With The Original Storage Multiplier Units 

Slip out your old 125K byte drive and slip in one of our Disk Storage 
Multiplier units. Our DSM units will increase your floppy storage by 
at least four times by using high speed, low power, double sided 
drives. Each DSM kit is complete with software, labelled drives (fully 
checked out), all cabling and hardware, and documentation. Your 
choice of HDOS or Heath's CP/M software is included - software for 
the other operating system is only $35 extra. Soft sector only 
operation requires no software. Our idea has been copied, but no 
one has copied our quality and customer support. 


DSM capacities - multiples of the 125K drive: 



DSM 4000 

DSM 6000 

DSM 8000 

Hard Sector 

4X 

6X 

8X 

only 

$590 

$660 

$720 

Soft Sector 

8X 

12X 

16X 

only 

$565 

$635 

$695 


We carry the Z-89-37 soft sector controller for $260.00 


Group purchase discounts available. Shipping is postpaid in the 
continental U.S. Others please add 5%; excess will be refunded. VA 
residents please 4% tax. 

H&H COMPUTER ENTERPRISES, INC. 

P.O. Drawer H Blacksburg, VA 24060 
(703) 552-0599 
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Figures 1 and 2. A line graph printed on the Transtar 130 (top), using a fabric ribbon; 
and on the Juki 6100 (bottom) with a carbon ribbon. (Reduced to 50%.) 


Conclusions 

All of these printers performed as the 
manufacturers said they would, but they 
were very different in the overall ease of 
use and operation. My personal pref¬ 
erence was for the Transtar 130, 
followed by the Brother HR-15. The 
Juki 6100’s noise level and problems 
with bold printing overcame its lower 
cost. Of course, my use is primarily word 
processing, and your needs may well be 
different If you do a lot of program 
listing, the Juki becomes the obvious 
choice. 

Unless price is the major factor in 
your purchasing decision, I feel you may 
want to avoid the Teletex TTX 1014. If 


you want special printing functions, the 
non-standard control codes drastically 
limit your ability to use programs other 
than WordStar. Since nearly every 
program that supports special printing 
features has a Diablo driver, the other 
three printers will work just fine. There 
is nothing wrong with the TTX 1014: it 
does perform all normal functions; and it 
has a full character set if the optional 
printwheel is purchased. The price 
difference to buy the Brother HR-15 
with the tractor feed gains you a great 
deal in flexibility, as well as a couple of 
nice features and a real tractor feed 
instead of a pin feed. The price 
difference is also offset by Brother’s 


Graphics? On a Daisywheel? 

When you think about printers 
and graphics, you probably think 
about a dot-matrix printer such as the 
Epson MX-80. Not everyone realizes 
that the Diablo printer supports a 
graphics mode. Two of the printers 
that emulate the Diablo, emulate the 
graphics capability as well. 

Both the Transtar 130 and the J uki 
6100 have a graphics mode that will 
accept the output from a Diablo 
driver and produce some excellent 
graphics. There is not a lot of 
software that supports this capability. 
One program that does support 
graphics from a letter quality printer 
is dGRAPH from Fox & Geller. image 
from MicroArt Corporation should 
also support these printers, but I have 
not tested this. (It was reviewed by 
Hal Glatzer in Sextant #4, Winter, 
1983.) 

A letter-quality printer does graph¬ 
ics by using its period as a sort of 
dot-matrix printer. Since you only 
have one dot, this can be fairly slow. 
You may want to buy printwheels 
that have a metal-covered period if 
you plan to do graphics frequently. 

How do the results look? Judge for 
yourself. Figure 1 was printed by the 
Transtar 130, and Figure 2 by the 
Juki 6100. The chart was generated 
using Fox & Geller s dGRAPH on an 
H89. Each of the graphs took about 
20 minutes to print. 

Want to write your own programs 
using the graphics capabilities of 
these printers? Unfortunately, the 
Transtar manual doesn’t tell about 
how to use the graphics, except how 
to turn them on and off. The new 
Juki manual, though, does contain a 
graphics demo program which could 
be studied. 


large number of dealers and widespread 
service organization. 

There are a lot of printers that fall into 
this price range that I was not able to 
evaluate, but the items covered in this 
article should give you an idea of the 
pitfalls and problems that await you, as 
well as the excellent quality of some of 
the machines. 

The most important thing to remem¬ 
ber when shopping for printers is to find 
a local dealer who will support you, 
unless you are capable of providing the 
support yourself. A serial printer can be 
surprisingly difficult to integrate into 
your system. There are many settings to 
make, all of which must be correct, and 
you may get little guidance from the 
manual. Nevertheless, with the help of 
experience on your part, or a friend’s or 
dealer’s experience, you will gain a 
useful and rewarding peripheral for 
your computer. 
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Super Sale on New Disk Drives 

§ Starting at $169700! LOW PRICE 

oTandon — Siemens — Remex — MPI — Teac — Shugart — Tabor 

5 40 or 80 Tracks — Single or Dual Head — New 314 ” Drivette™ 

Our Disk Drives are Capable of Single and Dual Density Operation 

(/) 

> The NEWEST Technology Capable of Operating on Most Popular Computers 

o Drive a Hard Bargain!!™ For your TRS/80, Color Computer, IBM, Apple, Franklin 
^ 5 M.B.-20 M.B. Complete Systems .from $999.95 

° Diskette Breakthrough — 10 Pack in Library Case — SULW... 1 ,'™, 

> SAVE!! PLEASE CALL FOR OCR MOST CURRENT PRICE REDUCTIONS. 

STOLL FREE ORDERING GENERAL AND TECHNICAL 

| 1-800-343-8841 1-617-872-9090 

Disk Drives (0123) TRS/80-IBM-Apple - TI Franklin-Max/80-LNW. -4 

Model I/III/IV Upgrade (Disk Drives - Memory).^ cM-T 

Printers — Daisywheel/Dot Matrix.^ TOUT 

Percom Double Density Controller (Model I).^ 

Color Computer Printer Interfaces.^ * 

Disk Drive Operating Systems.^ fOB 

Repair Services Now Offered — FAST Turn-a-Round. m 

Apple/Franklin Compatible Add-On Drives with Case & Cable. -4 pRlCFS 

Diskettes in Library Cases. -4 

DISK DRIVE CASES AND POWER SUPPLIES.starting at $59.95 

Printer Buffers 8 K to 512K.starting at $143.95 

Holmes Model I/III Speed-up Mod.starting at $90.00 

Cables — Printer/Disk Drive.starting at $23.00 

Warranty on Disk Drives — 6 Months to 1 Year 

SOFTWARE SUPPORT, INC. 

One Edgell Road, Framingham, MA 01701 (617) 872-9090 

m Hours: Mon. thru Fri. 9:30 am to 5:30 (E.S.T.) Sat. 10 am to 4:30 pm 

lu - Service! 

> DEALER INQUIRIES INVITED. 

cc 

a TERMS: 

M.C./Visa/Amex and personal 
52 checks accepted at no extra charge. 

Q C.O.D., please add $3.00. 


(/) 

LU 

> 

CC 

a 

* 

52 

Q 

</) 

LU 

> 

cc 

Q 

52 

a 

c/) 

LU 

> 

cc 

a 

52 

a 


co 

LU 

> 

CC 

a 


Shipping: Please call for amount. 

Not responsible for typographical errors. 


CANADA 

MICRO R.G.S. INC. 

751, CARRE VICTORIA, SUITE 403 
MONTREAL, QUEBEC, CANADA, H2Y 2J3 

Regular Tel. (514)845-1534 
Canadian Toll Free 800-361-5155 


Service! 


All in stock products are shipped 
within 24 hours of order . 

Repair /Warranty service is perform¬ 
ed within 24 hours of receipt unless 
otherwise noted. We accept C.O.D., 
foreign and APO orders. School 
and D&B corporate P.O.s accepted. 


TRS/80 Registered Trademark Tandy Corp. IBM-PC Registered IBM Corp. Apple Registered Trademark Apple Computer Corp. 
Franklin Registered Trademark Franklin Corp. Max/80 Registered Trademark Lobo Int. 
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Exploring MBASIC Roundoff 

Error 

Some error is inevitable in storing the binary equivalent of many decimal values. 


Robert Crawford 


The input value for X was: -91 / 10 = -9.1 

The bytes in storage representing X are: 

BYTE( 1) = 154 = 10011010 
BYTE( 2) = 153 = 10011001 
BYTE( 3 ) = 145 = 10010001 
BYTE( 4) = 132 = 10000100 

The number actually in storage (in binary) is: 

-.100100011001100110011010 « 2*( 4 ) 

= - 4771021 / 524288 

== - 9.100000381469727 (Double precision) 

The number in storage is too small by 
1 / 2621440 

== 3•8146 97 26 56 25D-07 

Figure 1. Output from sngrep.bas after calculating MBASIC’s roundoff error in storing 
the value of -91 /io. 


Beginning programmers are often 
dismayed to learn that their super- 
accurate number cruncher almost al¬ 
ways yields the wrong answer. This is 
well illustrated by the simple Microsoft 
BASIC program in Listing 1. (Try to 
predict the answers, then run the 
program.) 

The culprit, of course, is roundoff 
error. Every time MBASIC computes 
the equation, it rounds the number 
further and further away from 1/9. 

In order to be able to analyze round¬ 
off error and anticipate its effects, it is 
necessary to know how numeric quan¬ 
tities are actually stored in the com¬ 
puter. Here we will concentrate on 
Microsoft BASIC’s storage of floating¬ 
point numbers (those which may have a 
fractional part). 

Language designers attempt to cram 
as much information as possible into the 
available space. So the storage scheme is 
a bit sneaky in spots. Bear up. At the end, 
I will present a program which takes 
care of the necessary bit pushing to tell 
us how much roundoff error we have. 

How MBASIC stores numbers 

To understand how numbers are 
stored in MBASIC, we can trace a spe¬ 
cific example. Suppose we want to find 
the internal storage representation for x 
— -9.1. The first step is to convert the 
decimal number 9.1 to binary. This is 
normally done by treating the integer 
part (9) and the fractional part (.1) 
separately. Of course, 9 is 1001 in 
binary—no problem. (1*2 3 + 0*2 2 + 
02 1 + 1*2°) 

Generating the binary form of a frac¬ 
tional number, x, is somewhat more 
complicated. To do this, we can multiply 
x by 2 and take the integer part of the 
product this yields the first bit in the 
binary representation of x. Successive 
bits are generated by throwing away this 
integer part and repeating the process 
on the product’s fractional part 


10 

U = 

1/9 

20 

FOR 

K = 1 TO 20 

30 


U = 10*U - 1 

40 


PRINT K,U 

50 

NEXT 

1 K 

60 

END 



Listing 1. A simple program to illustrate 
Microsoft BASIC’s roundoff error. 


Thus for x = .1, we compute: 

2 * .1 = 0.2 (first bit = 0) 

2 * .2 = 0.4 (second bit = 0) 

2 * .4 = 0.8 (third bit = 0) 

2 * .8 = 1.6 (fourth bit = 1) 

2 * .6 = 1.2 (fifth bit = 1) 

The next multiplication will be 2 * .2, 
so that the pattern 0011 will begin to 
repeat (and will do so forever). Thus we 

have _ 

(.1) 10 =(.0001100110011.. .) 2 = (.00011) 2 
Here the subscripts indicate the base 
being used and the bar over 0011 indi¬ 
cates that that part of the binary fraction 
repeats indefinitely. 

Back to x = -9.1. In binary, this 
number is -1001.00011. The next step 
in determining the internal represen¬ 
tation is to write the number in normal¬ 
ized form, which means that we multiply 
by whatever power of 2 is needed to put 
the binary point just before the most 
significant 1. In the case of x = -9.1 we 

have _ 

(-9.1)io = (-.100100011)2 * 2 4 

In this form we can see that the 
representation has three essential 
components: 

i) The sign (in our case, a minus); 

ii) The exponent (in our case, 4); 

iii) The mantissa (in our case, 

.100100011). 

Microsoft BASIC’s internal storage 
for a floating-point number occupies 32 


nents. 

First comes a single bit which is used 
to indicate the sign of the number. By 
convention, a 0 is used for a positive 
number and a 1 is used for a negative 
number. Naturally, this bit is called the 
sign bit. 

Second, there are eight bits (one 
byte) reserved for the storage of the 
exponent. This storage is not totally 
straightforward, however. Instead of 
simply converting the exponent to bi¬ 
nary and storing the result in the byte, 
128 decimal (or 10000000 binary) is 
added to the exponent before it is 
converted to binary and put in storage. 
This convention allows both positive 
and negative exponents (in the range 
—128 to +127) to be stored in a uniform 
format. This is called “excess 128” 
storage. 

The remaining 23 bits are used to 
store the mantissa Here again, there are 
a couple of slight quirks in the storage. 
Since the first bit to the right of the 
binary point in normalized form is al¬ 
ways a 1, there is no need to waste a bit of 
memory keeping track of it Thus the 
storage of the mantissa begins with the 
second bit to the right of the binary 
point This is called “hidden-bit normat 
ization” because the 1 that we do not 
need to explicitly remember “hides” 
behind the binary point 

The remaining twist in the storage 
occurs at the other (least significant) 
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end of the mantissa. There, the number 
is expanded one digit beyond what can 
actually be kept in storage. If the bit that 
must be dropped is aO, the earlier part of 
the mantissa is kept exactly as it was 
generated If the bit that must be drop¬ 
ped is a 1, the mantissa is rounded up 
before it is put in storage. 

Of course, the roundoff error is 
caused by the fact that the (usually 
infinite) binary expansion must be trun¬ 
cated to 23 bits. The designers antici¬ 
pated that this rounding scheme would 
lead to about half of the numbers being a 
tiny bit too large and the other half a tiny 
bit too small. Thus roundoff errors will 
hopefully tend to cancel each other out. 

Interpreting these rules for our ex¬ 
ample of —9.1, we have: 

i) The sign bit is 1 since the number is 
negative. 

ii) The exponent is 4, so it is put in 
storage as 

4 + 128 = (132)io = (10000100)2 

iii) Expanding the normalized mantissa, 
we get 

.10010001100110011001100i100 

Here the shaded area indicates the 
part of the mantissa which can actually 
be kept in storage. Since the first digit 
which must be dropped is a 1, we round 
the mantissa up (by adding a binary 1 in 
the last position) before storing it Thus 
the bits actually stored are: 
00100011001100110011010 

There remains then the question of 
how these bits are arranged in memory 
by Microsoft BASIC. The last of the four 
bytes of memory allocated for the stor¬ 
age is used to hold the exponent. The 
first bit of the third byte is the sign bit 
and the remaining seven bits hold the 
low-order (most significant) bits of the 
mantissa The next most significant 
eight bits occur in the second byte and 
the least significant eight bits in the first 
byte. Thus the storage for-9.1 lined up 
in the same order as it occurs in memory 
and divided into bytes is: 

10011010 .10011001 10010001 
10000100 

This is indeed the internal storage 
representation for-9.1 and gives us the 
answer to the question ‘What’s really in 
there, anyway? ”. 

However accurate, though, the an¬ 
swer is less than fully satisfying. For 
example, it provides no ready access to 
the amount of roundoff error involved in 
this (approximate) storage. 

Finding the amount of error 

Fortunately, Microsoft BASIC gives 
us an easy way to determine this round¬ 
off error exactly , as well as find the bit- 
by-bit storage. The simple key to getting 
the computer to do our work for us is 
MB ASIC’s built-in function varptr. 

varptr will let us find out what is in 
memory. The program in Listing 2 
(sngrep) lets you input a fraction, puts its 
value X in memory, and uses varptr to 
see what’s there. The program then 


Listing 2. SNGREP.BAS allows a floating-point number to be input in fractional form. It 
puts the value in memory, checks it, then computes the roundoff error of the value stored. 
As presented here, a number of lines have been broken for convenience in printing. 
MBASIC prefers to see one logical line occupying only one physical line. If you wish to 
break a line, MBASIC lets you use the terminal’s line-feed key, instead of a carriage 
return, to continue to the next physical line. (This will not work for the 8K version of 
MBASIC, however.) 


1000 * SNGREP A program to display the single-precision 

representation of a number and calculate the 
roundoff error induced by its finite representation 
1100 ' Initial set-up 
1200 DEFINT A-W 
1300 ESC$ = CHR*(27) 

1400 CS* = ESC* + "E" ' Clear the screen 

1500 RV* = ESC* + "p" 1 Enter reverse video mode 

1600 NV* = ESC* + "q" * Enter normal video mode 

1700 1 Input section 
1800 PRINT CS* 

1900 PRINT ESC*; "Y"; CHR$(39); CHR*(51); RV*; 

"Please input a number as a fraction."; NV$ 

2000 PRINT ESC*; "Y"; CHR*(43); CHR*(56); RV$; 

"What is your numerator?"; NV*; " "; 

2100 INPUT "", XT0P 

2200 PRINT ESC*; "Y"; CHR*(47); CHR*(54); RV*; 

"What is your denominator?"; NV*; " "; 

2300 INPUT "", XB0TT0M 
2400 X = XT0P/XB0TT0M 
2500 1 Echo the input 
2600 PRINT CS* 

2700 IF XB0TT0M < 0 THEN SC00TB* = " " ELSE SCOOTB* = "" 

2800 IF X < 0 THEN SCOOT* = " " ELSE SCOOT* = "" 

2900 PRINT TAB((48-LEN(STR*(XT0P)+STR*(XB0TT0M)+STR*(X)))/2); 

"The input value for X was: "; XTOP; "/"; SC00TB*; 

XB0TT0M; "="; SCOOT*; X 

3000 PRINT 

3100 * Peek at the storage for X and echo it in decimal and binary 
3200 PRINT TAB(20); "The bytes in storage representing X are:" 

3300 PRINT 

3400 FOR I = 1 TO 4 

3500 BYTE(I) = PEEK(VARPTR(X) +1-1) 

3600 PRINT TAB(28); "BYTE("; RIGHT*(STR*(I),1); ") ="; 

3700 PRINT USING "####\ \"; BYTE(I); " ="; 

3800 BIT*(I) = "" 

3900 NUMBER = BYTE(I) 

4000 FOR K = 1 TO 8 

4100 QUOTIENT = FIX(NUMBER/2) 

4200 REMAINDER = NUMBER - 2»QU0TIENT 

4300 BIT*(I) = RIGHT*(STR*(REMAINDER),1) + BIT*(I) 

4400 NUMBER = QUOTIENT 

4500 NEXT K 

4600 PRINT BIT*(I), 

4700 PRINT 
4800 NEXT I 
4900 PRINT 

5000 1 Calculate the exponent and mantissa of the stored number 
5100 EXPONENT = BYTE(4) - 128 
5200 IF LEFT*(BIT*(3),1) = "0" 

THEN SIGN* = "+" 

ELSE SIGN* = "-" 

5300 MANTISSA* = ".1" + RIGHT*(BIT*(3),7) + BIT*(2) + BIT*(1) 

5400 PRINT TAB(18); "The number actually in storage (in binary) is:" 
5500 PRINT 

5600 PRINT TAB(22); SIGN* + MANTISSA* + " • 2*("; EXPONENT; ")" 

5700 PRINT 

5800 1 Calculate the value of the number actually in storage 
5900 MANTISSA* = RIGHT*(MANTISSA*,24) 

6000 EXPONENT = EXPONENT-24 

6100 WHILE RIGHT*(MANTISSA*,1) = "0" 

6200 MANTISSA* = LEFT*(MANTISSA*,LEN(MANTISSA*)-1) 

6300 EXPONENT r EXPONENT + 1 

6400 WEND 

6500 POWER# = 1 

6600 XTOP# = 0 

6700 FOR I = LEN(MANTISSA*) TO 1 STEP -1 
6800 IF MID*(MANTISSA*,I,1) = "1" 

THEN XTOP# = XTOP# + POWER# 

6900 POWER# = 2 • POWER# 

7000 NEXT I 

7100 FACTOR# = 1 

7200 FOR I = 1 TO ABS(EXPONENT) 

7300 FACTOR# = 2 • FACTOR# 

7400 NEXT I 

7500 IF EXPONENT > 0 

THEN XTOP# = XTOP# • FACTOR# : 

FACTOR# = 1 

7600 PRINT TAB((75-LEN(STR*(XT0P#))-LEN(STR*(FACT0R#)))/2); 

"= "; SIGN*; XTOP#; "/"; FACTOR# 
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7700 PRINT 

7800 VALUE# = XT0P#/FACTOR# 

7900 PRINT TAB((57-LEN(STR*(VALUE#)))/2); "== SIGN*; VALUE#; 
"(Double precision)" 

8000 PRINT 

8100 1 Find the error involved in the storage 
8200 XTOP# = XT0P# * SGN(XTOP) 

8300 FACTOR# = FACTOR# • SGN(XBOTTOM) 

8400 ERROR.TOP# = XTOP# « XBOTTOM - XTOP • FACTOR# 

8500 IF ERROR.TOP# = 0 
THEN PRINT TAB(10); 

"No roundoff error is involved in the storage of this number." 

: GOTO 11200 

8600 A# = ABS(ERROR.TOP#) 

8700 B# = ABS(FACTOR#) 

8800 GOSUB 10400 1 On return, B# = gcd(A#,B#) 

8900 ERROR.TOP# = ERROR.TOP#/B# 

9000 ERROR.BOTTOM# = FACTOR#/B# 

9100 A# = ABS(ERROR.TOP#) 

9200 B# = ABS(XBOTTOM) 

9300 GOSUB 10400 ' On return, B# = gcd(A#,B#) 

9400 ERROR.TOP# r ERROR.TOP#/B# 

9500 ERROR.BOTTOM# = (XBOTTOM/B#)»ERROR.BOTTOM# 

9600 EROR# = ERROR.TOP#/ERROR.BOTTOM# 

9700 IF EROR# > 0 THEN WAY* = "large" ELSE WAY* = "small" 

9800 PRINT TAB(21); "The number in storage is too "; WAY*; " by" 

9900 PRINT 
10000 PRINT 

TAB((7 9-LEN(STR *(ABS(ERROR.TOP#)))-LEN(STR *(ERROR.BOTTOM#))) / 2); 
ABS(ERROR.TOP#); "/"; ERROR.BOTTOM# 

10100 PRINT 

10200 PRINT TAB((77-LEN(STR*(ABS(EROR#))))/2); "== "; ABS(EROR#) 

10300 GOTO 11200 

10400 » EUCLIDIAN ALGORITHM ROUTINE — On return, B# is the greatest 
common divisor of the original A# and B# 

10500 R# = A# - INT(A#/B#)*B# 

10600 WHILE R# > 0# 

10700 A# = B# 

10800 B# = R# 

10900 R# = A# - INT(A#/B#)*B# 

11000 WEND 
11100 RETURN 
11200 END 


computes what’s actually represented in 
storage (as a fraction), and finds the 
roundoff error. 

If X is a floating-point number, the 
addresses of the four bytes of storage 
for X would be varptr(X), varptr(X)+i, 
VARPTR(X)+2, and VARPTR(X)+3. (See line 
3500.) The basic idea of the program is 
to PEEK at these addresses, convert what 
is found to binary, and pull apart the 
bytes to determine the sign bit, expo¬ 
nent, and mantissa. 

The program was written and tested 
on an H89 using Microsoft BASIC run¬ 
ning under CP/M. It is designed to make 
a display which fits neatly on the H/Z89 
screen. Figure 1 shows a sample output 
of the program as it would appear on 
your screen. This example was pro¬ 
duced by giving the program a fraction 
whose numerator is -91 and whose 
denominator is 10. 

A couple of final comments. First, 
sngrep can be easily implemented as a 
subroutine. When used in this way, it 
can provide significant insights into the 
propagation of roundoff errors (as in the 
program of Listing 1). 

Second, we have only considered 
representation of floating-point num¬ 
bers within MBASIC’s “single-preci¬ 
sion’’ level of accuracy. Representation 
of double-precision numbers is exactly 
like that for single-precision numbers; 
except that four additional bytes are 
allocated all of which are used to extend 
the mantissa and thus increase accuracy. 


EXTENDED SCREEN EDITOR 


Extended Screen Editor is a powerful full screen editor designed specifically for the Z100 keyboard. It is a versatile 
tool, with many daily uses. Use ESE to write programs... to compose letters... to type charts which are wider than the 
screen. .. to enter data... to create and modify files of any length. -- 

C5T ESE runs under all versions of ZDOS. Its speed when refreshing the screen is even faster than the rate provided by the 
operating system because optimized assembly code is called. So, you can jump quickly from one screenful to another. 

Every disk comes with a tutorial demo to sit back and watch. (Ask to see it at your local dealer.) You get a printed 
manual. There are plenty of plain English prompts to guide you. The HELP key brings information on a variety of topics, 
and you can expand the 'help* file to include topics of your choice. 


At no extra charge, you will receive CTEXT, a text formatter that beautifies margins and paginates documents before 
printing. CTEXT now allows you to print a personalized letter and envelope for each person on your mailing list. 


Outstanding Features 

SPLIT THE SCREEN TO VIEW TWO FILES SIMULTANEOUSLY. 
SCROLL THE SCREEN RIGHT AND LEFT TO WRITE WIDE LINES. 
THE USER MAY ALTER WHICH KEY PERFORMS ANY COMMAND. 


CLIP OUT AND MAIL 


Quality, boftuia'ie at a fait fi iice. 

Send more information about ESE_ 

Send-copies of ESE, $27.00 ea. 



SET TABSTOPS FOR ALL FUTURE EDITING, IF DESIRED. 
CONFIGURATION OPTIONS ARE BUILT INTO THE EDITOR. 

bfiecial $27.00 

Quantity discount available. Phone this evening! 

Cherry Engineering (301) 498-4236 


Name 


Address 


(Make check payable to Cherry Engineering.) 

PO Box 216, Laurel MD 20707 
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ACCESS" with Autopilot 

The State of the Art in Communications Programs 


• Talk to bulletin boards, information utilities, main frames or other micros 

• Send and receive any kind of file—text, binary, .EXE, .COM, etc. 

• Transfer files using a variety of protocols, including XMODEM protocol 

• Keep track of how long you’ve been on-line. . . it’s displayed and recorded 

• Link your H/Z computer to any RS232-compatible device or any modem 

• Communicate error-free at any speed from 50 to 9600 baud 

• Use any handshaking method you want . . . none, soft-ware, or even hardware 

• Set up your computer to be controlled from a remote computer’s keyboard 

• Have Autopilot do any operation. . . even make complete calls for you 



Instant Links with Other Micros 

ACCESS gives you instant phone-links with any other 8-or 
16-bit microcomputer for fast, efficient file transfers or just to 
chat. Or you can direct-cable your computer to others. 

And ACCESS answers calls and lets people with your 
password run your system. They can view your directories 
and files, and make your system send and receive. They can’t 
hurt your files. 

Make Those Tough Connections 

Again and again our customers have thanked us for the 
power to talk with main frames, minis, and specialized net¬ 
works, with emulators, microcontrollers, and development 
boards. And you’ll thank us too, when ACCESS gets you into 
systems that defy people with other programs. 

Don’t Let Your Computer Act Dumb! 

Other programs only let your computer act like a dumb ter¬ 
minal while you’re on line, but ACCESS leaves the full power 
of your computer in your hands. Not only can you view your 
directories and files, you can run your other software— 
without leaving ACCESS or hanging up the phone. 

What Makes ACCESS So Powerful? 

To make ACCESS so easy to use, yet fast and flexible, took 
state-of-the-art programming and years of evolution. To 
achieve compact power, ACCESS is written in C, the language 
used to write the famous operating system UNIX. And 
ACCESS is interrupt-driven for ultimate speed with reliability. 
How You Can Get ACCESS 

Buy ACCESS from your local Heath or ZDS dealer. If there 
isn’t a dealer near you, order it direct from Hilgraeve Inc. 

ACCESS, H/Z-89 with CP/M (2.0 or later and 64K req'd).. .$49.95 
ACCESS, H/Z-110 or 120 with ZDOS, CP/M-85,or CP/M-86 $59.95 

ACCESS, H/Z-150 or 160 with MSDOS or CP/M-86.$69.95 

Add $3.00 shipping; Ml residents add 4% 

Hilgraeve Inc. P.0. Box 941 Monroe, Ml 48161 (313) 243-0576 
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Start Communicating Right Away! 

You can start communicating as soon as you pull ACCESS 
out of its package. We don’t make you learn a strange new 
language of names and symbols the way most programs do. 
Our customers proclaim it—ACCESS is the easiest and 
fastest to use! 

Autopilot—Your Own Communications Robot 

Autopilot can dial, log on, send or receive, answer 
prompts, even make decisions. Sit back and relax while 
Autopilot does your work for you. 

While you eat dinner or watch TV, have Autopilot call the 
local bulletin boards, pick up messages to you, drop off 
messages to others, and collect the classified ads for you to 
go through later. 

Have Autopilot reduce your telephone and timesharing bills 
by making calls for you late at night, when rates are lowest. 
When you get up in the morning, your computer can be chock 
full of fresh information, just like your morning paper. 













The Z67 Winchester: 
Use It With HDOS 
as Well as CP/M 

Where Heath/Zenith may fail to meet your needs, cottage industry 

comes to the rescue. 


Somehow, there is never quite enough 
storage. The single-sided, hard-sectored 
5W' floppies around which the H/Z89 
was first designed will store about 90,000 
bytes apiece. And for many purposes, 
that is a lot of bytes: say, 15,000 words 
of English text, or enough to fill 60 
double-spaced typed pages. Ten of those 
disks will hold a fairly big book. 

But if you work on fairly big books, 
you soon tire of mounting and dismount¬ 
ing disks just to go from this chapter to 
that one. Here the computer has taken 
you a backward step from the old- 
fashioned pile of typescript you could 
flip around in. It s like having an im¬ 
placable boss require that each chapter 
stay in a separate locked drawer, one 
chapter to be put away before another 
comes out. That is exactly what the com¬ 
puter requires. And wasn’t it supposed 
to be working for us? 

There’s a half-way solution: convert 
to soft-sectored disks, which hold more. 
They come in both 5W' and 8" sizes, 
although the 5V4 n are not frequently 
found with H8 and H/Z89 computer 
systems. 

Better still is a “Winchester” or “hard” 
disk: not hard-sectored but physically 
hard, non-floppy. That’s what I’m using 
now: a Z67, formatted into eight “par¬ 
titions” of over a megabyte each. I have 
seven partitions for use with the Heath 
Disk Operating System (HDOS) plus 
a partition for my rare dealings with 
CP/M. One partition will store the whole 
of a long book, listing all its bits and 
pieces in a single directory. 

With an egg-to-basket ratio like that, 
you want massive back-up capacity— 
and the Z67 contains an auxiliary 8" 
floppy drive that can handle double¬ 
sided double-density disks. One of those 
is almost as capacious as one of my 
Winchester partitions, so in practice 
eight floppies can back up the whole 
system. 

Today, it all hums. Getting it running 
shouldn’t have been hard, and wouldn’t 
have been, with decently sequenced 
instructions. What follows is what I wish 
I could have been told. 


Hugh Kenner 

What’s a Winchester? 

The Z67 Winchester is a nonswap¬ 
pable disk: a metal platter that spins at 
nearly 3,000 revolutions per minute in¬ 
side a sealed assembly. That speed 
creates an air cushion on which the 
read-write head floats, not touching the 
disk’s surface but coming so close a 
particle of dust would slam it like a 
boulder on the Interstate. You see why 
the enclosure is sealed. 

Storing bytes in such a contraption 
has two main drawbacks: high hardware 

You ’ll be working 
by touch and had 
better be absolutely 
sure no bent pins are 
interfering with 
perfection. 


cost and comparative vulnerability. 
Should you ever jar the monster, its sulks 
could be costly indeed. The merits in¬ 
clude fast access and enormous data 
capacity. According to one story, it was 
a development model holding 30 mega¬ 
bytes on each of two surfaces that in¬ 
spired the nickname Winchester by its 
code name, 30-30. Whether the story 
is true or not, the implied capacity is. 
Inside the more modest Z67 are two 
hard disks that hold 5.8 megabytes each: 
11.6 megabytes all told. All switching is 
automatic. You never see the disks and 
need to know nothing at all about what’s 
on which. 

Winchester technology has now 
evolved to the point where an 11-meg 
hard-disk assembly for the H/Z100 
computer fits neatly into the same space 
that was left for a second floppy. There 
are even portable computers with Win¬ 
chesters, e.g., the KayPro 10. 

By those standards, the Z67 of 1981 
is a mastodon: 18 by 19 by nearly 10.2 
inches bulky; 66 pounds heavy; and so 


remote from the carefree world of 
portability that we re warned how a six- 
inch drop will wreck its innards. Its 
cooling fan is pretty noisy, too. 

All that is why Heath dealers have 
been selling them, nominally “used” 
(i.e., run for half an hour), at half the 
catalogue price. Complete with the 8" 
backup system and all installation hard¬ 
ware including the disk-controller board, 
that’s under $3,000: an attractive buy. 

If your dealer was so scrupulous as to 
“use” everything in the package, includ¬ 
ing the controller-board hardware, make 
sure (from the parts list) that all the little 
things he put into his demo ’89 came 
back out. It’s easy to overlook two screws, 
or a read-only memory (ROM) chip, or 
a three-inch wire with two plugs. 

Putting it in 

The first thing you do with a new Z67 
is find a place to put it: not, for instance, 
next to a Diablo printer, the jarring of 
which could make the read-write heads 
jump, even gouge the disk. 

Remember that a damaged disk is no 
longer throwaway plastic; a damaged 
Winchester disk is expensively damaged. 
I don’t even know of a repair facility. If 
the damage is relatively minor, people 
seem to find it advisable simply to work 
around the damaged sectors. If it’s major, 
they buy a new drive unit. My Z67 sits 
on a well-braced floor and seems likely 
to stay there. 

Next job: you tear into your ’89 and 
install some new hardware. You’ll be 
putting heat sinks on the power supply. 
You’ll be replacing up to three chips on 
the central processor unit (CPU) board. 
And you’ll be adding one whole new 
circuit board, the Z67 controller. Since 
you already have a floppy controller 
and probably a printer interface installed, 
the inside of the ’89 is getting crowded. 
For what looks like 15 minutes’ work, 
allow 150. 

The Heath instructions leave you in 
little doubt about what you’re supposed 
to do. What they don’t address is the 
feasibility of doing it, amid the increas¬ 
ing clutter, with adult-sized hands. Two 
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Operating Systems: 


Region Allocation Map: 
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Figure 1. Region allocation map for the Z67 Winchester Disk Partitioning Utility (PART) ver. 1.0. 


hints: 

(1) The cable that runs from the Z67 
controller to the slot behind the com¬ 
puter is stiff and massive. You’ll never 
get that cable to its destination unless 
you unfasten the terminal board—the 
vertical one at the very back—and slide 
it upward in its guides a few inches. 
Then you can snake the cable under it, 
and find finger room for installing two 
mounting screws that secure the cable 
plug. 

(I was luckier than a number of users 
who’ve had to file slot FR-2 at the back 
of the computer to make it wide enough 
for its plug. That bug reportedly afflicted 
an early H88/89 production run.) 

(2) When it’s time to plug everything 
together again, be aware of two problem 



ATLANTIS 

A scientifically and historically 
accurate 4-dimensional interactive 
narrative puzzle, culminating in 
its user's irrefutable discovery 
of lost Atlantis. Save provision. 
Real-time clock. Functional maps. 

FL811Z $40 + $2 shp/hnd 
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areas. First, there’s a critical plug you’ll 
scarcely be able to reach, right at the 
bottom corner of the CPU board, down 
past the built-in disk drive. The Heath 
people warn you against forgetting it 
altogether. They don’t sufficiently stress 
that you’ll be working by touch and had 
better be absolutely sure no bent pins 
are interfering with perfection. Second: 
in a very messy area behind the ’89’s 
built-in floppy-disk drive, a ribbon cable 
arrives, plugs in to the drive, then exits 
elsewhere. Since you won’t be unplug¬ 
ging at that spot, you aren’t told to check 
it. And it’s virtually certain that, wres¬ 
tling with something else, you’ll have 
dislodged it slightly. Then you’ll be 
wondering why nothing boots. A finger- 
check of that wobble-prone plug should 
be your very last chore. 

One of the chips you installed was a 
new Monitor ROM that gives you boot¬ 
ing options: you can boot, as of yore, 
from a floppy in the ’89’s built-in drive; 
or you can boot, as you’ll probably want 
to, from the Winchester. The hardware 
instructions will offer a choice of DIP 
switch settings. From those, you can 
choose the one that makes the Z67 the 
“primary” boot drive. 

Having done so, you can then install 
a bootable floppy in old faithful SYO: for 
your first test of functioning hardware. 
Now you can type BS for “Root Second¬ 
ary.” It should boot as in the old days. If 
it doesn’t, something is wrong. Find out 
what before you go on. (A loose plug? 
An incorrect jumper?) 

(Incidentally, BS will take an argu¬ 
ment; thus BSl would boot from the 
floppy drive that used to be SYl:, a handy 
option if your “0” drive shows signs of 
fatigue.) 


HDOS or CP/M 

Your next problem is getting a clear 
overview of what you want to accom¬ 
plish, something the two Z67 manuals 
never quite address. 

If CP/M will satisfy all your needs, 
look in the front pocket of the software 
manual for a mimeo sheet telling how 
to set that up. (Rut be warned that the 
instructions assume CP/M on an 8" 
disk.) 

If it’s HDOS you want, or an HDOS- 
CP/M mixture, read on. 

The Z67 software manual (1981) 
talked of HDOS without mentioning 
that the HDOS 3.0 it specified did not 
then exist. It still does not exist three 
years later. The HDOS 2.0 that does 
exist has no device driver for a Win¬ 
chester disk. So the HDOS user is left 
out in the cold. 

The full import of those facts may not 
impress itself, however, upon the casual 
reader of the Z67 manuals. (Indeed, the 
manuals also refer to the UCSD p-System, 
which is similarly unsupported by any 
Heath/Zenith Winchester driver.) 

Cottage industry to the rescue. 
HDOS users can get in touch with 
Wizard Software House of Providence, 
Rhode Island. What you want is a pack¬ 
age called SY67.DVD. It sells for $99.95. 
The instructions are asyntactic but the 
product performs without flaw. (Unfor¬ 
tunately, those of you who also use the 
UCSD p-System still appear to be un¬ 
supported.) 

Also, if you don’t have Jim Teixeira’s 
Super Sysmod2 ($29.95 from SoftShop 
of Sudbury, Massachusetts), I strongly 
recommend that you acquire it before 
going further. You’ll soon be dealing 
with directories many dozen lines long, 
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from FBE-H89UTI 


H89UTI — Utility Board for’89 includesCalendar/Clock with Program¬ 
mable Interrupts and choice of three types of Backup Battery, Am 
9511A High Speed Math Processor, Bi-Directional Parallel Interface, 
and two standard RS-232 Serial Ports. Replaces ’89 Serial I/O card. 
Many configurations available. Printer Support Package options 
allow use of parallel port with Epson MX-80, MX-100 and other popu¬ 
lar printers. 

H89CTI— Simple, 8-Bit Parallel Printer interface for H/Z89. Includes 
six foot printer cable. Installs on Right or Left side ’89 bus. For Ep¬ 
son, Centronics, Okidata, etc. 

H8CTI— Similar to H89CTI but for the H8 Computer. Uses I/O Port Ad¬ 
dress 2. Includes six foot printer cable. 

H89RAM— A 16K Memory Expansion for H/Z89A. Price: $64.95 As¬ 
sembled and Tested. Low cost is result of unique design. Spare memory 
chip included. 

EPLOT— Multitrace Strip Chart plot utility for HDOS and CP/M. Re¬ 
quires Epson Graftrax MX-100 or MX-80. $14.95 

HDOS Screen Dump Drivers— Dump the ’89 Screen on an Epson 
Graftrax MX-80 or MX-100 printer 3 different ways. $14.95 

PRINTER DRIVERS-HDOS and CP/M support for FBE Parallel 
Printer Interfaces is available for MX-80, MX-100, and other popu¬ 
lar printers. Also, PERCOM ZFD. Source code included. 

For More Information, Write or Call. We also sell printers! Ask for our 

prices on Epson, Okidata, and others. 

206-246-9815 (evenings) 

FBE Research Company Incorporated 
P.O. Box 68234, Seattle, WA 98168 

CP/M is a trademark of Digital Research. Inc. 


Sextant Back Issues are Still Available! 

Order your Sextant back issues today! 

Don't miss out on information 
about your Heath/Zenith system. 

Send me: 

_Premiere Issue—including “A Parallel Interface for the ’89”, 

and “Disk Programming Without HDOS”. 

_Issue #2—including “Crucial Secrets of HDOS”, and a Z100 

preview. 

_Issue #3—including “The World’s Fastest Sort?” 

_Issue #4—including “Interrupt Programming Under HDOS”. 

_Issue #5—including “CP/M: The First 13 System Calls”. 

_Issue #6—including “Pascal Elucidated” and assembly language 

“Inside A Spooler”. 

_ Issue #7—including a roundup of over 80 software products 
for the Z100. 

_Issue #8—including a roundup of nearly 50 games for Heath/ 

Zenith computers. 

_Issue #9—including “Why Won’t All That IBM-PC Software 

Run on My Z100?” 

@ $3.50/issue* = $_ 

□ Payment enclosed. (Checks must be in U.S. dollars payable 
on a U.S. bank.) 

□ Charge my: □ Visa □ MasterCard (MC code #_) 

Card #_Expires_,_ 

Issues will be sent by first class mail upon receipt of payment. 

Name_ 

Address_ 


Clip this coupon and send it today to: 

Sextant, Dept. Sll, 716 E Street S.E., Washington DC 20003 

*Please include $3 additional for each issue to be mailed overseas. 
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Powerful Graphics Tools for EPSON Printers! 
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• MXGRAPH Turn your EPSON printer into a mighty graphics plotter for business or 
personal needs with MXGRAPH! Plot an unlimited number of business graphs, 
geometric designs, and artistic sketches with easy one stroke menu driven commands. 
MXGRAPH available for the H/Z-89 under CP/M-80 or HDOS operating systems. 
Requires a SERIAL EPSON printer equipped with bit plot graphics. Specify O S. and 
hard or soft sectored disk. MXGRAPH is $49 95 

• MXPRINT Now LETTER-QUALITY printing is available on the EPSON printer 
equipped with bit plot graphics! MXPRINT prints your text and document files at 10 cpi 
by 6 Ipi using letter-quality character font sets. Each character is formed using a user 
definable 12x24 matrix. MXPRINT includes MXFONT for easy, one stroke creation of 
your own character and graphic font sets. MXPRINT runs under CP/M on the H/Z-89 
and H/Z-100 machines. Specify hard or soft sectored disk. MXPRINT is $19.95 

A TRUE WORDSTAR ENHANCER 

• NOVA The final WordStar enhancer enables full use of ALL your keypad and H/Z89- 
19 special function keys. The automatic one-time installation implements thirty-six 
function key enhancements; nearly twice the number of enhancements others 
provide! Text entry and editing speed is Greatly increased! Function key definitions are 
labeled onthe 25th line. Requires Heath/Zenith WordStar version 2.26. Specify hard or 
soft sectored disk. NOVA is $24.95 

PRINTING THAT ONLY A DIABLO CAN DO 

• LETTERIT generates poster quality lettering on any DIABLO printer! Prints propor¬ 
tionally about 3 cpi by 2 Ipi using a 32x24 matrix. LETTERIT includes DBFONT for 
generating your own lettering. Runs under CP/M on the H/Z-89 and H/Z-100 machines. 
Specify hard or soft sectored disk. LETTERIT is $19.95 


INTERLACED VIDEO GRAPHICS PACKAGE 

• ILG GRAPHICS Add Interlaced Graphics to your Z-100 and DOUBLE the graphic 
resolution of your display! ILG is a resident assembly language graphics package 
which easily interfaces 640x by 480y color interlaced graphics routines to any 
Microsoft compiler (PASCAL, C, FORTRAN, COBOL, ZBASIC),lnterpreter(ZBASIC), 
or assembler (MASM-86). Once loaded, ILG remains resident in system memory for 
easy interface by any high level language or assembly language module. ILG also 
includes an interlaced screen-dump utility for EPSON and Diablo printers. Manual 
includes examples. 64K video ram chips are required for operation in interlaced mode 
Runs under Z-DOS on the H/Z-100. ILG GRAPHICS is ONLY $39.95 

Z-DOS COLOR SCREEN EDITOR 

• CSE-Color Screen Editor CSE is a powerful high-speed, screen-oriented text editor. 
CSE makes use of the entire H/Z-100 function key row, the cursor positioning keys, and 
a switchable keypad mode. All functions are performed by quick, single-stroke 
operations. User settable tabs, text user definable colors, protected status line, block 
get and put operations, powerful MACRO capabilities, as well as dozens of other 
editing functions are included in CSE. Use CSE once and you’ll never return to your 
basic editor again. Runs under Z-DOS on the H/Z-100. CSE Color Screen Editor is 
ONLY $49.95 


Order Form 


Quantity Model Format O.S. Price 

_ MXGRAPH_Soft _ Hard. _ CP/M _ HDOS .$49.95 

_MXPRINT:_Soft _ Hard.$19.95 

_NOVA _ Soft _ Hard.$24 95 

_ LETTERIT: _ Soft _ Hard.$19 95 

_ ILG Interlaced Graphics Package for Z-DOS.$39 95 

_CSE Color Screen Editor for Z-DOS.$49.95 


JMtcro 

2455 Sylvania Avenue, Toledo, Ohio 43613 
Visa/MasterCard 9 to 5 Eastern time 419-471-1245 
Ohio residents add 6% sales tax 
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EDUCATIONAL-UTILITY 
HDOS CP/M CP/M-85 ZDOS 


r* 




SUPERMATH 1 - Computer Aided Math Instruction 

Provides educational math instruction for grades 1 to 6. For home or school use. Features simple 
and long decimal addition, subtraction, addition, multiplication and division, regular multiplica¬ 
tion and division, and subtraction, multiplication runs under MBASIC. 

(Specify HDOS or CP/M).$39.95 

Also available for ZDOS under ZBASIC. Above features plus carrying and borrowing, lowest 
common denominator, reduction of fractions to lowest terms, color or monochrome operation. 
(ZDOS).$49.95 

HF0RTH-79/HF0RTH-79 PLUS - An expanded FORTH-79 

HFORTH-79 is based on figFORTH Ver 1.1 and includes the full FORTH-79 standard. Runs under 
the operating system file structure and uses named files for both program and data disk I/O. 
Includes a full screen editor, an 8080 assembler and high level constructs. (Specify CP/M, 

CP/M-85 or HDOS).$34.95 

HFORTH-79 PLUS adds floating point math set including 24 trig functions, log and exponetiation, 
fixed and floating conversions and degree and radian conversion. Also string operations including 
string and array variables, string comparisons, concatinations and conversions and string 
input/output operations. (Specify CP/M, CP/M-85 or HDOS).$45.95 

PRINTER DRIVERS FOR HDOS 

Each HDOS driver listed below contains many user selectable feaures and eight combinations 
can be stored at one time. This allows you to change printer formats without having to recon¬ 
figure the driver each time. H DOS drivers are also available with built-in spoolers that allow you 
to print a file while you are using the computer for something else (for example running BASIC). 
UO.DVD - A Universal Driver for printers. Operates with virtually any printer through its settable 
handshaking and format options. Seventeen options settings are available. 

H25.DVD - A driver for the H/Z-25 printer. Fifteen option settings plus superscripts, subscripts and 
double width, underlined and overprinted text. 

MX.DVD - A driver for the Epson MX and RX printers. Fifteen option setting plus double width, 
emphasized, underlined italic, and ovemrinted characters 


(Each version for HDOS.$29.95 

(Each version with spooler for HDOS.$39.95 


UD.COM - A Universal Printer Driver for CP/M 

This is a printer driver/spooler that increases the printing capability of CP/M 2.2.xx. UD.COM has 
capabilities similar to UD.DVD and contains a built-in spooler that queues up to four files with 
multiple copies and opional titles and page numbering. (Specify CP/M or CP/M-85)— $39.95 

SUPER SYSM0D2 - An HDOS Enhancement Program 

This program modifies HDOS 2.0 to provide an expanded set of new commands and abbreviate 
many of the old ones. For example, MOUNT SY1. becomes Ml, DISMOUNT SY1: becomes D1. 
New commands are added to print files, print the disk directory, change the disk label, create 
batch processing commands, enable the terminal scroll mode, copy files that contain hard read 
errors and show the free disk space. In addition, the disk directory is alphabetic, file dates remain 
unchanged when files are copied and a new date switch is added. Also included is a powerful file 
manager command which presents disk files one at a time and gives you a choice from 12 options 
to perform on the file. These include changing flags, viewing the first 24 lines, deleting and copying 
files and others. (HDOS).$29.95 

FRENCH, GERMAN, SPANISH and ITALIAN HANGMAN 

Programs to help you build a basic working vocabulary in a foreign language. Each contains over 
2000 words with their common English translations. Play the traditional game of Hangman or 
have the words presented in the Flashcard manner. Extensive use is made of the graphic 
capabilities of the terminal. All foreign words (including accent marks) are done in graphics as is 
the ‘hanging man’ himself. (Specify language and for HDOS, CP/M or CP/M-85)... $29.95 

DISAS - A Powerful Disassembler 

This is a dissasembler program that generated source code suitable as input to an assembler. It 
provides a convenient way to find out how programs work and even allows you to modify them. 
This program expands text and decodes operating system calls. It also inserts LABE L references 
(in numerical sequence) into the source code so that object files can easily be understood and 
relocated. (Specify HDOS, CP/M or CP/M-85).$25.00 


The above products are available at most HEATH KIT stores or 
directly from SoftShop. Mail orders are sent postpaid by First 
Class Mail. Overseas orders add $3.00. Payment must be in 
U.S. funds. Telephone orders are accepted. 


35 Shadow Oak Drive 
Sudbury, MA01776 
(617)443-9693 
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Create dynamic representations of most graphic displays 
instantly with SNAPSHOT! IBM, Zenith, HP-150 or other 
MS-DOS computers driving the most popular printers on 
the market can deliver this exciting print out with the touch 
of one key—color graphics appear in grays as shown above 
or in full color on color printers such as the Canon Ink 
let, the IDS, or the Quadjet. Simply load SNAPSHOT on 
top of the operating system, and since its interrupt driven, 
its always available even while running another program. 
This utility was developed by Applied Software Technology 
and is now available from us for $65.00. Put some color 
in your life with SNAPSHOT! 

333 Peters Street, S.W. 
Atlanta, Georgia 30313 
404/577-1111 

Dealers: let our program sell printers and you sell our program. Please inquire about 
attractive dealer discounts. 
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COMPUTER 

Headquarters 


HIGH QUALITY SUPPLIES 

Hardware 


FingerPrint (MX, RX) 

$54.95 

FingerPrint (FX) 

$64.95 

Microspooler (serial to serial) 


16K $239 32K $269 64K 

$319 

The Lemon-surge protect 

$54.95 

Volksmodem-direct connect 

$74.50 

Disks 


5V 4 " Hard Sector (10) 

$27.50 

Soft Sector (10) 

$29.75 

DS/DD 96 TPI (10) 

$44.50 

Disk carousel (holds 70) 

$21.00 

Ribbons 


H-14 (black-blue-purple) 

3/$12.00 

MX, FX, RX 80 (black) 

2 /$11.00 

MX, FX 100 (black) 

2/$ 17.00 

IDS 460/560 (black) 

2/$ 17.00 

Programming Aids 


Flowcharting Sheets Graphic Plotter Sheets 

Video Layout Sheets Printer Plotter Overlay 

Printer Layout Sheets COBOL Programming Sheets 

Paper Porter 


$4.50 ea. 


Please add $2.75 for shipping. NY residents please add sales tax. 

Send for FREE catalogue 


The PC&J Graphics Co., 

Inc. 

PO Box 108, Deer Park, NY 11729 

516/667-8076 
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and will value being able to scroll them 
screenful by screenful with a mere “.c” 
command. (The dot activates the SCROLL 
key.) 

It will also be a boon to let Super 
Sysmod2 alphabetize those long direc¬ 
tories. And you get a “date” switch that 
lets you back up, with one command, 
only the files you worked on today. 
Though Super Sysmod2 has a clutch of 
amenities, Winchester users will prize 
it for those alone. Since SYSGEN can in¬ 
stall it on every bootable disk, you should 
have it available before your Winchester 
preparation reaches the SYSGEN stage. 

Choosing your partitions 

This is what you’re going to do. You’re 
going to divide your Winchester into 
partitions, each of which will behave 
like a disk of enormous capacity. The 
Wizard driver can handle up to eight 
HDOS partitions, SYO: to SY7:; and using 
all eight would keep directory lengths 
manageable. 

You could dedicate the whole Win¬ 
chester to HDOS. If you wanted equal 
sized partitions, then partitions two 
through eight (numbered HDOSl to 
HDOS7) would have 4,380 HDOS sectors 
(of 256 bytes each). The first (hdoso) 
would have a mere 4,244 sectors (as 
we’ll see in a moment). 

Perhaps more likely, you could make 
the HDOS partitions shorter, and treat 
yourself to some CP/M partitions as 


well. (If you know of a driver for it, the 
UCSD p-System is another option.) 

Also, the partitions can be of varying 
and arbitrary length. You’ve much free¬ 
dom and ought to take time to use it 
foresightedly. I chose seven HDOS par¬ 
titions plus one for CP/M. 

(Under the Wizard driver, as indi¬ 
cated above, we will be naming the 
HDOS partitions HDOSO through HDOS7. 
Those of you who have dealt with the 
Z67 may see an anomaly in that naming 
convention. The Z67’s partitioning util¬ 
ity assumes that HDOS partitions will 
simply be given a name (“hdos”) —and 
it will assign numbers to them: HDOS;0, 
HDOS;l, etc., with the semicolons. For¬ 
tunately, the Z67 is not at all restrictive 
on this point. If you wished, you could 
give any name you chose: TEST for one 
partition, GAMES for another, etc.) 

The unit for measuring the partition 
is the “region”: about 37K bytes. Figure 
1 shows a region map, with the Z67 par¬ 
titioned for demonstration purposes. 
The coordinates, top and side, are in 
hexadecimal, which is how the system 
is going to ask for them. Note that re¬ 
gion 00 is allocated by Zenith to “Sys¬ 
tem”—that’s why one partition is 146 
sectors short—and that regions F0 
through F3 are “Reserved” as per the 
Wizard people’s instructions. 

Make a diagram like Figure 1 of what 
you want, remembering that each “re¬ 
gion”—each square on the map—equals 


146 HDOS sectors, or 37,376 bytes. 
The “S” region used by the Z67 and the 
four “P” regions used by the Wizard 
driver are invariant. All the rest is at your 
disposal. You can define as many as 62 
partitions, though with the Wizard 
driver, no more than eight of them can 
be HDOS. 

How you divide up the available space 
among partitions will be dependent 
upon your own needs. You may, hypo¬ 
thetically, be working with a few gigantic 
files and a large number of small ones 
and wish to size your partitions accord¬ 
ingly. You may routinely work with cer¬ 
tain files in concert. Allow suitable space 
for them in a given partition. 

The only limitation that comes im¬ 
mediately to mind is the obvious one: 
the larger the partition, the larger the 
clusters that HDOS will break it into. In 
a 5 l A" disk, a file—no matter how small— 
uses up a minimum of two sectors; in an 
8 " disk (double-sided, double-density), 
a minimum of 16 sectors. A four-mega¬ 
byte partition, then, would have files 
allocated in clusters of 64 sectors. 

But let’s presume that you have al¬ 
ready figured out the best disposition of 
your Winchester’s resources. Now that 
you know what you want, how do you 
get it? 

Partitioning 

You extract the 8" floppy numbered 
HCB-867-2 from the pocket of the Z67 


HOME 

FINANCE SYSTEM 
VERSION 2 

—An extensive Home Finance System that 
keeps track of checking, asset accounts 
(cash, savings, IRAs, CDs), and regular bill 
payments. Let your printer write your 
checks for you on any business-sized check 
(design your own check format). 

—Checks have user defined codes and a 
separate flag for tax deductible items. 

—Many reports, including listing all checks, 
or checks by codes or tax flag. 

—System consists of 100 page users manual 
with 5 program disks (5-14") and a sample 
data disk. 

Hardware: H8/H19 or H-Z89/90 with 64K RAM and two disk 
drives. Printer strongly recommended (any Heath®- Zenith®or 
other printer). 

® 

Software: HDOS 2.0 and Microsoft MBASIC 4.82 for 
HDOS. —Complete system: $89t (specify hard-soft sector 
5-14", or 8"). Manual alone $21 f. 

Master Card/Visa accepted, please include your phone 
number. 

Jay H. Gold, M.D. 

Jay Gold Software 
Box 2024, Des Moines, IA 50310 
(515) 279-9821 |p r/ces / nc / uc /e shipping. 
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HOW AlllCH 
FREE SOFTWARE 

COIIIJ) YOII IISE? 

FIND OUT WITH OUR GIANT PUBLIC DOMAIN DIRECTORY 

• SUPPLIED ON DISK FOR EASY COMPUTER ACCESS 

• MORE THAN H,500 ENTRIES 

• SUBJECT AREAS INCLUDES 

ASTRONOMY, AVIATION, BUSINESS, EDUCATION, ENGINEERING, 
GAMES, GRAPHICS, HAM RADIO, MUSIC, PROGRAMMING, TEXT 
EDITING, VOICE SYNTHESIS, UTILITIES AND MUCH MORE, 


Yes I I need to know what free software is available 
me the public domain 

I-1 ON 3 HARD I-ION 2 SOFT I-|0N ] 

UiOT EDSD Uir DD Um 


directory on the Heath 
CP/M* 5h format checked 


ON 1 DOUBLE 

ra dd 


p—— Q SPECIAL UPDATE OFFER ... 

I purchased your 3,000 entry P. D. directory and want 
to update it. I have enclosed a formatted disk with 
40K of free space and my check or M.O, for either $2 
domestic or $4 foreign S & H. Please put the update 
on my disk and rush it back. Offer expires 7-31-84. 


DHQB HE ADWARE 


BQBB 



2865 AKRON STREET 
EAST POINT, GA. 30344 


TERMS: NO RISK, MONEY 

back guarantee. Add $2 
domestic $4 foreign per 
order for S&H. Enclose 
your check or M.O. with 
your order. Sorry, no 
charge or phone orders. 


Name 


Address 


City, State, Zip 


'CP/M Reg. TM Digital 
Research Corp. 
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software manual. You shove it into the 
8 " drive till a spring is no longer trying 
to push it back out; you shut the door. 
(These drives are quite different from 
their 5 Va” cousins; do not try to shut 
that door before the disk is snug, or 
you’ll mangle its center hole.) 

Set the left-hand write-protect switch 
off, down —that’s to open the Win¬ 
chester—and the right-hand one up — 
that’s to guard the floppy. (Oddly, 
nothing says which switch controls 
which drive. Attach a label if you like.) 

Then type Bl to boot. If all went well, 
you’ve now booted from the 8” floppy. 
The Bl command will always address 
that drive. (Yes, you’ve booted under 
HDOS, even if you’re a solely CP/M 
user. The 8" disk comes with a subset of 
HDOS that will handle the partitioning 
quite nicely. Oddly, Heath/Zenith 
doesn’t support the Z67 under HDOS 
except for this one disk.) 

After booting, you will be presented 
with a menu; select option A, Partition¬ 
ing. From the next menu, select option 
H, User-defined partitions. (Ignore the 
manual’s scare-talk on page 27: “This is 
a sophisticated option recommended 
only for advanced users and computer 
specialists.” Fondness for HDOS pre¬ 
sumably qualifies us.) 

Having chosen option H, you’ll see a 
map, much like Figure 1. There will be 
yet another menu at the bottom. The 
letters down the left side are the “oper¬ 



ating-system IDs” for the various parti¬ 
tions whose limits you’ll define. Select 
option o, which will let you choose 
which one you want to start with. 

You are now going to tell the system 
what you’ll call the first partition. 

For an example, let’s suppose you 
want to reproduce the layout of Figure 
1. Type A, to indicate you’ll define that 
partition. When you’re asked to give it a 
name, type HDOS. As I mentioned above, 
the Z67 doesn’t care what names you 
assign. But this is the name the Wizard 
driver will expect. Now RETURN will take 
you back to the table of options; this time 
you want P, for Partition: actually defin¬ 
ing the regions that will make up the 
partition. 

What’s the starting region of “A,” now 
named HDOS? 01. The ending region? 
ID. 

Now the Z67 will ask you “Another?” 
Here, it is assuming its own convention 
for naming partitions. It expects that 
you will now define the next partition 
to run under HDOS, and then another, 
and so on. The Z67 would then handle 
the business of numbering those parti¬ 
tions. The Wizard driver, however, ex¬ 
pects you to name each partition inde¬ 
pendently. So the answer is no: hit 
RETURN. You’ve now filled the first 29 
regions of the map with A', for system 
A, HDOS. 

Next, select option o again, and this 
time supply B and HDOSl. Now P for 


Partition again, and the first and last re¬ 
gions in our example are IE and 3B. That 
fills the next 30 regions with B', for 
HDOSl. 

And so it goes. When you’ve specified 
seven HDOS partitions, you can then 
call the eighth CPM. Next, go to system 
P, call it Beserved, for the Wizard driver, 
and assign it regions F0 to F3. 

That should fill the whole map. Now 
choose S (to Save the setup to disk), 
printing out the region map if you like, 
when it offers you the option. When 
you’re asked for a Default Boot String, 
answer HDOS. That ensures that an un¬ 
qualified “Boot” command (b) will get 
you booted up on HDOSO. 

You have now partitioned your Win¬ 
chester, but you’ve put nothing on it. 

1N1T and SYSGEN 

Remove the 8" floppy, RESET, and 
boot an HDOS system disk from the 
5W' drive, using the Secondary Boot 
(bs) command. The disk should have 
INIT.ABS and SYSGEN.ABS on it. Also, if 
you’re going to use Super Sysmod2, the 
disk should have been SYSGENed using 
that. You’re going to use this HDOS sys¬ 
tem disk to iNlTialize and SYSGEN the 
HDOS Winchester partitions. 

(SoftShop’s SYSGEN instructions are 
simple and clear; I’ll not repeat them. 
By the way. Super Sysmod2 lets you 
change the HDOS prompt the first time 
you install it. I’ve changed mine to HK>, 


S-100 Products for the 
Heath/Zenith Z-100 Computer! 



ADD A VARIETY OF NEW CAPABILITIES 
AND ENHANCEMENTS TO YOUR SYSTEM — 


• Prom Programing • More Memory 

• Speech Synthesis • More Floppy Disks 

And much more . . . ADS' complete line of I.E.E.E. 696/S-100 
compatible boards will expand your system capabilities and use¬ 
fulness. Our boards will let your system talk, run other CPU's 
operating systems and software! Further, our Octafloppy™ Disk 
Controller Card will allow you to simultaneously run up to eight 
disk drives, 5’A" and/or 8"! 


Call or write today: 


ads 


Ackerman Digital Systems, Inc. 

216 W. Stone Ct„ Suite 208, Elmhurst, IL 60126 
Telephone: 312/530-8992 
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Diamond 

Complete Small Business Accounting 
package includes A/R, A/P, G/L. 
Inventory and Purchase Ordering 
are available. System is menu- 
based for easy operation, and 
includes user's manual with 
detailed installation and initial¬ 
ization sections. 


UPC 

User Programmable Characters 
Drivers allou you to print the 
H/Z-19/89/90 graphics set on the 
printer, or design your oun 
character sets. Nou includes 
double height & double width 
for graphics, charts, etc. 

$25.00 postpaid. See below for 
ordering information. 


Invoices, Statements, Past Due, 
Mailing Lists, Profit & Loss, and 
more are all included. Price is 
$150 postpaid for Z-DOS, $75 ppd 
for HDOS. Manual alone: $25 ppd. 

Z-UTIL 

Includes IBM PC Emulator for Z-100 
plus Screen dump for Epson, Gemini 
C.Itoh 8510, NEC-8023, Microline, 
and MPI. Plus TP mini-editor 
program. $35 postpaid. 


ULTIMATE PRINTER DRIVERS 
Allow changing print fonts, 
modes from within text - New 
Easy Installation. $20.00 ppd. 


DRIVER ORDERING INFO. 

Specify Epson, Gemini, MPI, 
Microline, or Paper Tiger. Also 
specify CP/M or HDOS. Drivers 
above only for Heath 8-bit 
computer systems. Specify 
hard or soft sector 5” disk. 


Write for FREE software & hardware catalog..* LINDLEY SYSTEMS 

Payment via check or money order. (Please ! 21 Hancock Si. 

certify checks over $200). All checks I Bedford, M A 01730 

must be drawn in U.S.funds on a U.S. bank. 5 Phone (617) 275-6321 6-10 PM 
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H/Z-100 AND 150 PC 
GRAPHICS SOFTWARE 

MICROSERVICES continues to expand its 
support of Heath/Zenith computers. 

For H/Z-IOOs: 

ZANIMATE. Make color animation sequences 

using ZBASIC.$64.95 

ZPALETTE. Draw images in 92 colors using ZBASIC. 
Improved with 3 painting modes and graphics 

generator.$59.75 

ZPATTERN. Test your color monitor.$24.95 

Z3D from COLORWORKS. Make three-dimensional 
objects in color.$75.00 

For H/Z-IOOs and 150 PCs: 
SOFTKITSfrom KERN INTERNATIONAL. We are 

now carrying a full line of this excellent series of 
books and disks for graphics and business/scientific 
applications. 

We are continuing to introduce new products. 
Write for our catalog. 

MICROSERVICES 

P.O. Box 7093 
Menlo Park, CA 94026 
Phone: (415) 851-3414 

Include 3% p/h ($3.00 min.). California add 6 V 2 % tax. 


IS YOUR CHECKBOOK A BALANCING ACT? 

CHECK PROCESSOR is an easy to learn, easy to use program for balancing your checkbook, sav¬ 
ings, and charge card accounts. CHECK PROCESSOR also maintains a record of your accounts, 
and records up to 31 categories of account transactions for tax deduction or accounting pur¬ 
poses. CHECK PROCESSOR is designed for easy entry and modification of transaction data, 
much like a screen oriented text editor. On-screen automatic recalculation provides you with 
instantaneous balance totals with each deposit/withdrawal or debit/credit. Included with CHECK 
PROCESSOR is CHECK LIST. CHECK LIST will print various reports including Reconciled 
Checks, Current Checks, and Individual Check Categories. Allows multiple files for different 
accounts. 

ONLY $29.95! 

CP/M version for H89, H8/H19 
ZDOS version for Z-100 

^==^=^^=INewMne SoFtware 


P.O. Box 289 • Tiverton Rl 02878 (401) 624-3322 


NAME 


CHECK ONE 

STREET 


□ H89, H8/H19, 
CP/M 

CITY 


STATE 

ZIP 

□ Z-100, ZDOS 

Send me 

CHECK PROCESSOR proqram(s) at $29.95 each. 

Check one: □ payment enclosed □ send COD (add $3.00) 

Send order to: 

NEWLINE SOFTWARE, P.O. BOX 289, TIVERTON Rl 02878 

Foreian orders: add $3.00 Airmail, $10.00 for non-U.S. checks 


CP/M is a trademark of Digital Research, Inc. 

ZDOS, Z-100 are trademarks of Zenith Data Systems, Inc. 
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and when I see that prompt on the 
screen I know Super Sysmod2 is at my 
disposal. Any time I see the old “>” 
prompt, it isn’t.) 

So far, all our work has been with the 
software supplied with the Z67. The 
HDOS partitions, however, are not yet 
useable. The 5W' HDOS system disk 
you’ve just booted from now needs a 
Winchester driver added to it from the 
Wizard disk. You’ve a choice of two, 
and I recommend the one called 
H67.DVD. It needs renaming in the 
process; with the Wizard disk mounted 
in SYl:, the command would be 
COPY DK.DVD=SY1:H67.DVD 
I prefer that driver because it will let 
you boot from any Winchester partition. 
Its cousin, SY67.DVD, trades that capabil¬ 
ity for something most people won’t 
need, password security for each parti¬ 
tion. 

One reason for wanting to boot from 
any partition is that you still have access 
to the Winchester if for any reason you 
can’t boot from HDOSO. Another is that 
it’s handy to have booted from the par¬ 
tition you’re working in. For one thing, 
it cuts down on keystrokes. For another, 
some C and Pascal compilers look for 
files on the boot disk, and complain if 
those files are elsewhere. 

The next thing to understand is this. 
When you have booted, as now, from a 
5 l A" drive, that drive and its fellows are 
SYO:, SYl:, SY2:, as they always used to be. 


The seven HDOS Winchester partitions 
we just installed are called DKO:, DK1:, 
up through DK6:. But when we reach 
the point where we can boot from the 
Winchester, then (whenever we do so) 
the seven Winchester HDOS partitions 
will be SYO: through SY6:, and the floppies 
will be DKO:, DK1:, DK2:. Right now, SYO: 
means the floppy drive we booted from; 
and DKO: means the first Winchester 
partition. 

So we type init, and when we’re asked 
for a destination we say DKO:. What fol¬ 
lows, if we’re used to floppies, will seem 
incredibly fast. Initialize, in that way, all 
your HDOS partitions. Then reboot 
with the secondary-device (SD) boot 
command (bs again) and go on to SYSGEN 
each HDOS partition. 

(Yes, do it now. If you later wish you’d 
made a partition bootable, you may have 
to copy its data to safety and start over 
with INIT. Among other things, attempts 
to SYSGEN a Winchester partition with 
data in it can abort with an “Attempted 
Write-Protect Violation” message.) 

As you SYSGEN, the drivers will get 
transferred and renamed. SYSGEN’s re¬ 
naming process ensures that the drive 
you boot from always regards itself as 
the SY: device; the secondary device is 
always DK:. So the 5*A" driver now be¬ 
comes DK.DVD, the hard-disk one SY.DVD. 
That’s not the way either one started 
out in life. 

The next thing to do is copy the 8" 


driver from the Wizard disk to each 
bootable partition. The driver is called 
FD67.DVD, and it too needs to be re¬ 
named. The Wizard people suggest 
FD.DVD (for Floppy Disk). That’s fine 
for standard HDOS. But if you’re using 
Super Sysmod2, as I am, you should 
choose the name dy.dvd so the abbrevi¬ 
ated Sysmod commands can address it. 
Then a mere “\m” will Mount it, and a 
mere“\c” will display its catalog. 

So, assuming the Wizard floppy is still 
mounted in SYl:, the command for the 
first partition would be either 
COPY DK0:FD.DVD=SY1:FD67.DVD 
or else 

COPY DK0:DY.DVD=SY1 :FD67.D VD 
Do the same for DKl:, DK2:, etc. 

Now RESET and B, remembering that 
the first time vou boot from something 
newly SYSGENed, HDOS requires the 
typing of a few spaces. Lo, you’re in SYO: 
on the Winchester, where CAT (or Super 
Sysmod’s “c”) will announce the avail¬ 
ability of some 4,000 free sectors! 

The B command gave you the default 
boot string, which we defined as 
HDOS. To boot from HDOSl, you’d type 
B:HDOSl —that’s B, then colon, then 
name. 

Now for a last foray into confusion. 
What you booted from is always called 
SYO:, and what’s after it is SYl:, and so on. 
So if you were to boot from HDOS4, that 
would be SYO:, whereafter HDOS5 would 
be SYl:, and HDOS6 would be SY2:, where- 


Professional communications. 


Pro Driver — the new professional ZDOS com¬ 
munications package for Z100 computers. 
Transmit and receive both ASCII and binary 
files through most any modem or directly 
using a null modem cable. With Pro Driver you 
can perform operating system commands 
without leaving Pro Driver for extra added flex¬ 
ibility. The clear, uncluttered menu-driven 
displays use both cursor control and function 
keys. And, detailed on-screen help files are at 
your fingertips when needed. 

Pro Driver supports Hayes Smartmodems and 
compatibles as well as other programmable 
type modems. Our Report Generator gives you 
detailed tracking of calls with selectable 
sorted hard-copy reports. Protocols supported 
include XMODEM, CompuServe B and X/on- 
X/off. Up to 32 User-Definable Automatic 
Logon Sequences and Printer Trace functions 


are standard. Additional features include 
selectable baud rates from 45 up to 19,200, 
configurable entry and exit foreground/ 
background colors, cursor modes and key- 
click options. 

Pro Driver is a professionally designed 
package from top to bottom. Simple to operate 
even for the novice, yet with many features an 
experienced computer user would demand. 

Pro Driver comes packaged in a convenient 
small-sized binder with easy-to-follow 
documentation including many screen pic¬ 
torial displays for added clarity. All major sec¬ 
tions are organized with tab dividers and a 
complete index is also included. The price? 

Just $49 plus $2 shipping for the entire 
package. Phone or mail in your order, or check 
your local Heathkit Electronics Center and 
Zenith Data Systems dealer for availability. 





Vine. 


999South -@cLani5 
/Sltminjham, Ail 480JJ 
Phone (313)-645-5365 
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Z150: Winchester Subsystems 
MAGNet Controller 



MAGNOLIA 

MICROSYSTEMS 



MAGNet tm 

Fileserver 


Quality Enhancements 

For Heath/Zenith Computers 

Since 1979 


// 

/ 


< 

5 


Z89: CP/M Pius tm 

Winchester Subsystems 
DD Floppy Subsystems 
MAGNet Controller 


Z120: MAGNet Controller 




MAGNOLIA MICROSYSTEMS, INC. 
(206) 285-7266 (800) 426-2841 


2264 - 15th Ave West 
Seattle, Washington 98119 


MAGNet is a trademark of 

Magnolia Microsystems, Inc. 
CP/M Plus is a trademark of 
Digital Research, Inc. 
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WatchWord 

VERSION 2 

The word processor and full screen editor 
for the Z100 and ZDOS. 

NEW FEATURES: 

• Files of arbitrary length 

• Extensive configuration facility 

• Multiple fonts loaded from ALTCHR files 

• Support for ZDOS Version 2 subdirectories 

Plus all of the features of Version 1 including: 
superscripts, subscripts, underlining, boldface, 
centering, formatting, microjustification, arbitrary 
line length with horizontal scrolling, word wrap, 
auto save, split screen, macros, user settable 
defaults and definable keys, global search and 
replace with settable zone. 


For additional details, 
send a SASE. 

Demo Disk: $3.00 
WatchWord with 
Manual: $100.00 


S & K Technology, Inc; 
4610 Spotted Oak Woods 
San Antonio, TX 78249 
512-492-3384 
ATTN: Steve Robbins 
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The ILLUSTRATOR 

The ILLUSTRATOR is a full-featured graphics drawing program for use with the Z-100 pixel 
graphics (w/wo color) or the H89/H19 IMAGINATOR pixel graphics option. No need for a lightpen. 

Features Include: 


• 

Turtle Graphics 

• Area Fill 

• 

64 Colors 

• 

Rubber Banding 

• Box Fill 

• 

Color Define 

• 

Line Drawing 

• Circle Fill 

• 

Color Pattern 

• 

Box Drawing 

• Diamond Fill 

• 

Screen Save 

• 

Circle Drawing 

• Copy Area 

• 

Screen Restore 

• 

Ellipse Drawing 

• Erase Area 

• 

Area Save 

• 

Diamond Drawing 

• Text Mode 

• 

Area Restore 

• 

Screen Print 

• Invert Mode 

• 

Compacted Files 

• 

Dot Cursor Control 

• Help Display 

• 

more. . . 


ONLY $89.95! 

HDDS version for H89, H8, requires IMAGINATOR 
ZDOS version for Z-100, color memory optional 
Supports many dot graphics printers. Call for info. 

__^NEwliNE SoFtware 

P.0. Box 289 • Tiverton Rl 02878 (401) 624-3322 


NAME _ 

STREET _ 

CITY_ 

STATE _ZIP_ 

Send me_"The ILLUSTRATOR" program(s) at $89.95 each. 

Check one: □ payment enclosed □ send COD (add $4.00) 

Send order to: 


CHECK ONE 

□ H89, H8/H19, 
HDOS 

□ Z-100, ZDOS 


NEWLINE SOFTWARE, P.0. BOX 289, TIVERTON Rl 02878 
Foreign orders: add $3.00 Airmail, $10.00 for non-U.S. checks 


HDOS is a trademark of Heath Company 
ZDOS, Z-100 are trademarks of Zenith Data Systems, Inc. 
IMAGINATOR is a trademark of Cleveland Codonics, Inc. 
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upon we loop back to HDOSO at the be¬ 
ginning of the sequence. That would be 
SY3:, and so on and on. So if you booted 
from HDOS5 and wanted access to HDOSO, 
you’d need to MOUNT SY3:. I’ve wished 
for an eight-fingered hand to count 
them on. You’ll remember too how, 
once you boot from the Winchester, the 
5W' drives become DKO:, DKl:, etc. You’d 
get access to a floppy in one of them 
with the Mount command; for instance 
MOUNT DKl:. (Super Sysmod abbreviates 
that to “/ml.”) The 8" drive continues 
to be whatever you named it, FD: or DY:. 

How to get at that 8" drive? If you 
named its driver fd.dvd, you’d give the 
command MOUNT FD:. After that you 
can COPY to it, look at its CATalog, read 
from it, etc., using, of course, such com¬ 
mands as CAT FD:. If, using Super Sys- 
mod2, you have called the 8-incher DY:, 
the Mount command is just “\m” Cata¬ 
log is “ \c” Type is “\ty”; etc. Unlike the 
sounds of the “dancing mechanical man” 
familiar to HDOS users on SY:, DY: makes 
noises like a hippopotamus digesting. 
(The Winchester component makes 
much more muted noises.) And you 
know, of course, that 8" disks are write- 
protected until you stick a foil over the 
notch: just the opposite of the little 
rascals we’re all used to. 

Last question. Suppose you’ve opened 
up some CP/M partitions? CP/M, at 
least, is supported by the current Z67 
software from Heath/Zenith. So there’s 


SMART MACHINES™ 


SofTouch ™: A key remapping utility for the Z-100 that redefines 
any keyboard keys to your specifications for any application pro¬ 
gram, assigning labels for the remapped keys on the 25th line. 
Fast— does not require a slow co-resident program. Price includes 
Z/STAR. $39/$3 manual only (3,4) 

SLEDGE ™: The mean general ledger that does it the way a 
computer does it best. Includes format-controlled charts of ac¬ 
counts, customized statements, budget comparisons, help 
screens, and much, much more. $100/$15 demo and manual 
( 1 , 2 , 3 , 4 ) 

FLIGHT SIMULATOR : Fly a 747/Cessna/glider anywhere. 
Many features and settable conditions. Requires 64K. $29/$3 
manual only (1,2,3) 

GRAPH-IT: Plot up to 50 functions on any line printer. Create 
data files with SuperCalc, dBASE II, BASIC, WordStar, and Other 
programs. Many options, thorough manual. $29/$3 manual only 
(1,2,3) 

Z/STAR: Defines and labels all special function and keypad keys 
for Z-100 users of WordStar (any version). Installation requires 
only copying files to WordStar disk, results in a logical extension 
of WordStar commands. $24/$2 manual only (3,4) 

Z/BASE: like Z-STAR, but for dBASE II. $24/$2 manual only (3,4) 
EP/STAR: configures WordStar thru v.3.2 for Epson printers 

$19/$2 manual only (1,2) 
89/STAR: like Z-STAR, but for the H-89 and WordStar thru V.3.0. 

$29/$2 manual only (1,2) 

*Add $2 per order for postage and handling 
*Disk formats available indicated in parentheses 

(1) HS-89-80 for H89 & CP/M-80 (3) SS-100-85 for Z100 & CP/M-85 

(2) SS-89-80 for H89 & CP/M-80 (4) DS-100-ZD for Z100 & Z-DOS 


INTERACTION DYNAMICS SYSTEMS™ 
KAPAAU, KOHALA, HAWAII 96755-0419 
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of the expansion and contraction of 
material things and of the extreme pre¬ 
cision with which a Winchester head 
must locate its track. Don’t be surprised 
if in winter you get “Boot Error” 
messages for up to ten minutes after 
turn-on. (For some reason, CP/M boot 
seems less touchy than HDOS.) 

And (3), the extra drivers take up 
memory, which may affect programs 
that take up close to the limits of the 
memory in your machine. Even with 
64K, I can’t run the Jay Gold Home 
Finance program from the Winchester, 
and Lucidata Pascal rejects the fast 
RUNCOM compiler, requiring PRUN with 
its three-times-slower “paging” mode. 

If all the above sounds knowing, that 
is thanks to help from friends. But for 
one friend especially—Arthur Seebach 
of St. Olaf College in Northfield, Min¬ 
nesota—my Z67 would still be a 66- 
pound paperweight. 

Ordering Information 

SY67.DVD, $99.95 
Wizard Software House 
79 Marshall Street 
Providence, RI 02090 
401/331-5034 

Super Sysmod2, $29.95 
SoftShop 

35 Shadow Oak Drive 
Sudbury, MA 01776 
617/443-9693 


Expand your H/Z89-90 from kres 

Make your computer a more useful friend 

• Now you can add all of those extra boards you've always 
wanted (color graphics, speech, robotic control, paral¬ 
lel—to name a few) 

• The Kres Expansion enables you to put seven full sized 
boards inside your H89 cabinet; no external cables or 
boxes. 

• Plug in any boards without any software modification 

• Simple to install and use 



P.O. Box 17328, Irvine, CA 92713 
(818) 957-6322 
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no need to purchase a product such as 
the Wizard driver. How, then, do you 
format those CP/M partitions? Answer: 
you use the CP/M command ASSIGN; and 
if you had partitions called CPM and 
CPM;1, you’d ASSIGN them to B: and C:. 
(Note the naming according to Heath/ 
Zenith protocol.) 

Then FORMAT B: and C: just as if they 
were drives. (Your mini-drives, if you 
have three of them, are now D:, E:, and 
F:.) 

ASSIGN is available on CP/M 2.2.03. 
And your CP/M master disk should be 
an 8-incher, booted in the 8" slot with 
Bl. My CP/M being 5W', I would have 
had to go back to my original distribution 
disk and go through the MAKEBIOS pro¬ 
cedure to produce a disk suitable for 
the Z67. Instead, I borrowed an 8" ver¬ 
sion from a friend. And, having SYSGENed 
one CP/M partition, I now boot it with 
B:CPM. 

Tradeoffs 

Finally, tradeoffs. Yes, there are al¬ 
ways tradeoffs. I’ll list three. 

(1) Remember, as implied above, that 
you may not have quite the disk space 
you counted on. With my Winchester 
divided into eight partitions, HDOS al¬ 
locates 20-sector clusters; if I add a 2- 
sector program I’ll see my “Free” total 
drop from, say, 880 to 860. 

(2) You have incurred a new vulner¬ 
ability to temperature—a function both 










PAYROLL _ jl95 

A flexible payroll package including labor cost 
accounting for the H/2-100+, H/2-89* or H—8*. 
Price Includes custom installation of state taxes. 
(Send state tax information with order.) Requires 
CP/Me. CBASIO, 64K and two disk drives. 


CP/M FILE TRANSFER UTILITY - $25 

Transfer disk files between systems with incompatible 
media formats. Transfer is via serial ports (requires 
RS—232 cable, not supplied). Software supplied on 
both hard dnd soft-sectored 5.25" CP/M diskettes 
for use on H/2-100, H/2-89, and H-8 systems. 


H-17* DISK SUPPORT SYSTEM - $65 

A complete CP/M disk diagnostic and data recovery 
system for H-17 hard-sectored disk drives . 


e file unerase e 

e bad sector lockout e 

e soft error report e 

e disk error map e 

e measure disk speed e 

e measure head seek e 


disk verification 
sector editor 
copy bad files 
test disk status 
test disk control 
and others 


Z-100 DISK SUPPORT SYSTEM - $65 

A diagnostic, error recovery, and file manipulation 
package for H/2-100 5.25 n , 48tpf disks. 

Requires CP/M-85. 

e on-screen sector editor 
e diskette verification 
e file unerase 
e bad sector lockout 
e display soft error counter 
e measure disk speed 
e file compression/decompression 
e diskette contents mapped by track, sector 
e disk exercising with error reporting 
e compare two diskettes 
e and others 



Terms: check, money order, or Mastercard/Visa 

Price includes shipping 
MS add 6% sales tax 


THE SOFT FIRM 


P.O.gox 7 125 Picayune, MS 39466 {601)798—0740 


* CP/M. CBASIC tm DRI - HI 7. H8, H/Z89. H/Z100 tm Heath/Zenith 
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LEARN TO PROGRAM H89/H19 GRAPHICS IN MBASIC 

BASIC GRAPHICS PRIMER is a computer based course that will teach you fundamental 
MBASIC programming techniques to control the HI9 terminal or H89 computer graphics. Seven 
lessons will teach you many forms of graphic plots, data plotting, multiple sequential and random 
access files used for graphics, basic figure animation techniques, and simple computer graphics 
game design. Each lesson consists of simple illustrative program segments with complete explana¬ 
tions of the programming techniques involved, questions to reinforce the lesson material, and one 
or more example programs. Most H19/H89 terminal commands are covered in the lessons, in¬ 
cluding use of the special function keys. BASIC GRAPHICS PRIMER is a "HOW TO" course 
with plenty of examples. If you want to learn how to take full advantage of the H19/H89 
graphics features in your programs, BASIC GRAPHICS PRIMER is a must. For CP/M only. Re 
quires a printer. 

ONLY $49.95! 

CP/M version for H89, H8, HI9 requires CP/M and MBASIC 

_NewUne SoFtware 

P.0. Box 289 • Tiverton Rl 02878 (401) 624-3322 
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NAME 

Send me BASIC 

STREET 

GRAPHICS PRIMER 

CITY 

program(s) forCP/M 

STATE 

ZIP at $49.95 each. 


Check one: □ payment enclosed □ send COD (add $3.00) 

Send order to: 

NEWLINE SOFTWARE, P.0. BOX 289, TIVERTON Rl 02878 
Foreign orders: add $3.00 Airmail, $10.00 for non-U.S. checks 


CP/M is a trademark of Digital Research, Inc. 
MBASIC is a trademark of Microsoft, Inc. 


ANNOUNCING THE MODIFIER 

A disk utility that modifies the CP/M BIOS to be able to read and 
write to a number of 5.25" CP/M disk types. 

There is a growing need for the everyday user of computer systems to be able to take 
data files home from the office to continue to work on them. The computers at home 
and at work may both run a version of CP/M, but the disk structures may be 
incompatible. This is especially a problem in the 5.25" world. MODIFY 89 was 
designed to address this problem. MODIFY 89 makes the CP/M operating system 
access a specified 5.25" drive as one of the below disk types. 

Disks placed in that drive that are of the specified type can be used as if they were one 
of the standard disk types accepted by the H8, H/Z89 or H/Z90 computers. Thus PIP, 
STAT, DIR and others will work for that disk also. The price for MODIFY 89 is $49.95. 

MODIFY 89 is set for the following disk types: 


• Access S.S. D.D. 

• Cromemco S.S. D.D. 

• DEC VT180 S.S. D.D. 

• IBM PC/Zenith 100 (CP/M) S.S. 
D.D. 

• IBM PC/Zenith 100 (CP/M) D.S. 
D.D.* 

• Kay pro II S.S. D.D. 

• Morrow Micro Decisions S.S. 
D.D. 

• NEC PC-8001 A S.S. D.D. 

• Osborne S.S. S.D. 

• Osborne S.S. D.D. 


• Otrona D.S. D.D.* 

• Superbrain Jr. S.S. D.D. 

• Tl Professional S.S. D.D. 

• TRS-80 Model I (Omnikron 
CP/M) 

• TRS-80 Model III (MM 
CP/M) 

•Xerox 820 S.S. S.D. 

• Xerox 820-11 S.S. D.D. 

• Standard 

(Tests for H/Z37 and 
C.D.R. Disk types) 


* = Double sided 5.25" drive required 
S.S. = single sided, D.S. = double sided, S.D. = single density, D.D. = double density 

Limitations: MODIFY 89 is not a disk duplicate program. It is currently available for use 
with an H/Z89 or H/Z90 computer that has an FDC-880H double density 8" and 5.25" 
controller, using C.D.R.’s BIOS V.2.9 or with an H8 computer using the FDC-H8 by 
C.D.R. Systems, Inc. 

MODIFY 100 will soon be released for the Z100 line of computers at a price of $75.00. 


Contact: 

m C.D.R. 

7210 C 
Teleph 


C.D.R. Systems, Inc. 

7210 Clairemont Mesa Blvd., San Diego CA 92111 
Telephone: (619) 560-1272 

Or a C.D.R. Systems, Inc. dealer near you. 
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All data base managers can do filing, searching, sorting and reporting, but... 


FormManager does it faster, easier 
AND lets you set up spreadsheet-type formulas. 


No new systems to learn ... 
you can use the format 
you're used to. 

With FormManager, you can lay out 
forms on a display any way you 
want; without programming, 
without any restriction. You can 
draw lines and boxes with only 
three keystrokes. Its data validation 
features catch errors when data is 
filled in. You can even specify 
default values (such as "San Jose" 
for city) to save typing. 

Larger capacity than other 
programs. You won't 
outgrow it! 

FormManager can handle up to 
32,767 records, 500 fields per 
record, and 80 characters per field. 
Its state-of-the-art B-tree technique 
assures you of fast sorting and 
searching even when your database 
grows. There are several ways to 
search for a record randomly or 
sequentially. 


The only program that lets 
you set up complex formulas 
... saves hours of manual 
math! 

FormManager's built-in math 
capability provides 26 general math 
functions beyond the usual four 
arithmetic functions. You can define 
multiple formulas for interactive 
calculation (as in your spreadsheet 
programs). Its macro facility 
includes repetitive and conditional 
statements. You can easily set up a 
task such as: 

IF state = "CA" then TAX = subtotal 
* 0.065. 

Fully flexible report writing. 
Prints data the way you 
want it. 

Report Writer lets you produce 
professional reports sorted by any 
three fields. Other features such as 
page break control, calculations and 
formatting let you create a wide 
variety of reports. 


If you use pre-printed paper forms, 
you'll love FormManager's 
advanced printing features. You 
can set up your own format to 
print on almost any form, from 
invoices to insurance forms to loan 
application forms. 



FormManger is the only program that 
lets you set up forms the way you want. 


See FormManager at your dealer 
today and ask for a demonstration 
If they don't carry FormManager, 
ask them to call us. Demo disk is 
available for $5.00. 



BIT Software Inc., 
Box 619, Milpitas, 
CA 95035 

(408)262-1054 
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AMERICAN COMPUTER is on the move ! ! 

Our new retail store will be open Mon. thru Sat. It will be 
located at 12 Haddon Ave., Westmont, NJ 08108. Our 
phone number will remain the same for your convenience. 
To celebrate the opening of our new store we are offering 
special pricing of the NEW ZENITH P.C. 


ZF-151 -22 Desktop System, 2 disk drives.$2,349.00 

ZFA-161-22 Portable System, 2 disk drives.$2,449.00 

ZW-151-22 Desktop, 11M hard disk, 1 drive.$3,549.00 

ALL Software for Zenith’s NEW IBM Comp. PC.20% off 

Gemini 10X Printer 120 C.P.S., graphics.$289.00 

Sweet-P Plotter single pen, 8.5 X 121 in.$524.00 

VERBATIM DISKS SS/DD hard or soft sector.$22.95 

DS/DD 40 track.$29.95 DS/DD 80 track.$39.95 

ZSS-100-4 includes CP/M-85, BASIC 85.$1 25.00 

ZSS-100-6 Peachtree G/L & Inv. Mgmt. (16 bit).$170.00 

ZSS-100-9 Z-BASIC, Z-CHART, Multiplan, 

Condor FM.$415.00 

ZSS-100-11 Z-BASIC, Z-CHART, Peachtext 5000, 

Condor FM.$525.00 

ZSS-100-18 Z-BASIC, Z-CHART, Condor FM, Multiplan, 
WordStar 3.3, MailMerge.$700.00 

Minimum shipping & handling charge . $3.00 


Postage for disks $3.00, free with order of 3 or more boxes 
Prices subject to change 

Send for free catalog. Out of USA $2.00 for postage. 

US l~H 

VISA and MASTERCARD 
Authorized Sales and Service Center add 3% 

■_/ 
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The Micro-Connection of Tampa Bay, Inc. 
Proudly Presents The 
Z-160 PC Portable Computer 
with 10.6 MB Winchester Hard Disk 


• Completely Portable System 

• Plated Media Winchester 

• Unconditional 1-year Winchester Warranty 

• System Set Up, Tested, Ready to Run 

• "Plug it in and it's ready to run." 

Introductory Offer 

$3999 

Options Available (Installed & Tested) 

• Sand Star Clock Calendar $55.00 

• Additional Memory (per 64K) $64.00 

Inquiries invited on our entire line of Zenith, 

Okidata, and Maynard Electronics products. 

813-963-7797 

Visa — MC — AMEXPRESS — Money Order 



The Micro-Connection of Tampa Bay, Inc. 

11714B N. Dale Mabry 
Tampa, FL 33618 
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Scuttlebutt at the Faire 

This was the first Faire without its bid-back Californian founder, Jim Warren, 
at the helm. The mood was different this year. 


For many years, the West Coast 
Computer Faire was the most important 
and colorful of the national shows for 
the fledgling microcomputer industry. 
Alas, as the microcomputer industry 
has matured, some of the diversity 
has been replaced by unimaginative 
corporate Groupthink. The Faire’s 
founder, Jim Warren, used to wheel 
around the San Francisco Civic Center 
on roller skates. But last year, Warren 
sold the Faire to a publishing company, 
Prentice-Hall. The Ninth West Coast 
Computer Faire, held in San Francisco 
March 22-25, was noticeably more 
bland than last year’s Faire. 

Unfortunately, the new products 
shown by Zenith Data Systems and 
the Heath Company reflected the 
torpid climate of the Faire. Heath/ 
Zenith was exhibiting its new H/Z150 
and H/Z160 series computers, which 
are nearly perfect “clones” of the 
IBM Personal Computer. 

Of course, there was also evidence 
of healthy diversity within the Heath/ 
Zenith computer community. Side- 
by-side with the T50 and T60, Zenith 
Data Systems was showing its high- 
capability T10/120 dual-processor 
computers. And there were inde¬ 
pendent vendors offering software 
and hardware support for the full line 
of Heath/Zenith computers, including 
the older models such as the H8 
and H/Z89. 

We came away from San Francisco 
feeling that this may have been the 
last year that the Faire is of special 
interest to Heath/Zenith users. The 
Faire seems to be becoming more 
homogenous and more dominated by 
a few Other Brands. And it is becoming 
more a regional show and less a 
national show. Symptoms: this year 
Prentice-Hall is also running an East 
Coast Computer Faire in Boston, a 
PC Faire in San Francisco, and a UNIX 
Systems Expo in Los Angeles. The 
West Coast Computer Faire is 
becoming just another face in the 
crowd. 

So Heath/Zenith users may find 
general-interest computer shows such 
as the Faire less valuable than regional 
and national Heath Users’ Group 
conferences. The third national 
HUG conference will be held 
July 27-29 at Pheasant Run, a resort 


Frederick Zimmerman 

outside Chicago. And this fall, there 
will be a West Coast HUGCON in 
Anaheim, California, and a Capital 
Heath Users’ Group Conference near 
Washington, D.C. (For further details, 
see the regular Scuttlebutt department, 
elsewhere in this issue.) 

However, we did pick up some 
interesting news items at this year’s 
Faire. 

Heath/Zenith provided some new 
information about the Heathkit 
versions of the Z150 PC “clone” and 
the Z160, the portable version of the 
T50. The kit version of the T60 will 
be available in the July Heathkit catalog. 
At this writing, prices for the kit 
version of the portable hadn’t yet 
been published. But the ’150 kits are 
listed in the current catalog, with 
the one-drive model selling for $1,899 
and the two-drive model for $2,199. 

At those prices, they ought to sell well. 

Kres Engineering was showing 
prototype versions of two new products 
which will enable you to make your 
’89 or ’110/120 into a portable. With 
a POR-890 or POR-100 kit, you can 
take your ’89 or T10/120 apart and 
reassemble it inside a Kres portable 
metal case. Both units come with 
built-in 9" CRT displays. According to 
Kres, the conversion requires only a 
screwdriver. (For further information, 
contact Kres Engineering, P.O. 

Box 17328, Irvine, CA 92713, 
818/957-6322.) 

Pterodactyl Software, which provides 
software which enables PC-BASIC 
programs to run on Apple’s Lisa, had 
the cleverest company slogan we 
spotted at the Faire: “We Make 
Dinosaurs Fly.” 

Gilderfluke & Co. was showing 
another way to create a sort of portable 
’89: take a Kaypro transportable 
computer and add a Gilderfluke 
graphics adapter board. (Gilderfluke 
& Co., 120 Midway Drive #013, 
Anaheim, CA 92805, 714/776-2207.) 
The board enables the Kaypro to 
emulate an H/Z19 terminal. Since the 
Kaypro runs CP/M, you should be able 
to run CP/M programs originally 


written for the H/Z19 graphics set. 
(Assuming that you can transfer the 
programs from Heath disk format to 
the Kaypro’s soft-sectored disk format. 
Software to do that is available from 
Computer Consultants to Business, 
1033 Bishop Walsh Road, Cumberland, 
MD 21502, 301/759-1260.) We saw 
several H/Z games running on the 
Kaypro, including Exterminator from 
Evryware and Mychess from The 
Software Toolworks. 

Magnolia Microsystems was showing 
its local area network product, 
MAGNet. It was hooked up to an 
Epson computer (a QX-10, which uses 
a Z80 central processor unit), a Z120, 
a Z150, and another terminal. MAGNet 
has been enhanced so that it can 
handle both CP/M and MS-DOS files. 
(Magnolia Microsystems, Inc., 2264 
Fifteenth Avenue West, Seattle, WA 
98119, 206/285-7266.) 

Thanks to Hudson & Associates’ 

8087 System Support Board, you can 
now speed up your number-crunching 
on your T10/120 by adding an Intel 
8087 arithmetic coprocessor chip. 
(Hudson & Associates, P.O. Box 2957, 
Santa Clara, CA 95055, 408/554-1316.) 

Other vendors at the Faire with 
products for Heath/Zenith users: 

C.D.R. Systems, Technical Micro 
Systems, Inc. (TMSI), Micro Per¬ 
ipherals, Inc. (MPI), Microservices, 
Kelley Information Services, Ackerman 
Digital Systems, The Software Tool¬ 
works, Trionyx Electronics, Inc., and 
Microtran. 

Barry Watzman, former computer 
product line manager for Heath/ 
Zenith, spent some time in the 
Heath/Zenith area at the Faire. He’s 
offering an implementation of 
MP/M 8/16, Digital Research’s multi¬ 
user operating system for the ’110/120 
series, and the product drew quite a 
bit of attention. Apparently Heath/ 
Zenith users like the idea of being 
able to have four terminals running 
8- and 16-bit software off a T10 or 
120. (Barry A. Watzman, 560 Sunset 
Road, Benton Harbor, MI 49022, 
616/925-3136.) 

In past years, the Heath Users’ 
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Group meeting at the Faire provided 
Heath users with an opportunity to 
ask questions of Watzman when he was 
Heath/Zenith’s computer product line 
manager. This year, unfortunately, 
Heath/Zenith did not organize a 
HUG meeting. HUG Manager Bob 
Ellerton explained after the Faire that, 
in order to have a HUG meeting, it 
would have been necessary to send 
HUG staff members out to San 
Francisco. And Ellerton says HUG is 
“saving all its marbles” so it can send 
the full HUG staff to the upcoming 
West Coast Regional HUGCON in 
Anaheim, California. Moreover, last 
year it was difficult for HUG to arrange 
an adequate-sized room in which to 
hold the meeting. 

Nevertheless, many Heath/Zenith 
users at the Faire were disappointed 
that there would be no HUG meeting. 
So some of the independent vendors 


organized an informal HUG meeting 
in the balcony of the Civic Center. 
Marc Brooks of C.D.R. Systems emceed 
the event, and Marketing Support 
Engineer Gerry Kabelman represented 
Heath/Zenith. 

Watzman was a member of the 
audience Sunday morning. He asked 
an interesting question: What are the 
chances of getting ZDS to release 
the details on upgrading the ’ 110/120 
to 8 MHz operation? Kabelman said 
that the latest official word from Zenith 
engineers was that the 8 MHz upgrade 
will not be released “at this time.” 

The Zenith engineers feel that the 
upgrade is simply “not something the 
average user can do”; the technical 
tasks required are too difficult. 
Apparently it involves cutting the 
signal traces on the circuit board, a 
delicate task with potential for 
disastrous slips of the hand. 


Bill Parrott, a prominent independent 
software vendor, raised an issue 
which will be very important to 
T10/120 users. Since the T50/T60 
series is so highly compatible with the 
IBM PC, and the IBM software market 
is already so fiercely competitive, 
what incentive is there for Heath/ 
Zenith independent software vendors 
to develop software for the T50 
and T60? 

Kabelman’s only suggestion was 
“build a better mousetrap and sell 
it to everybody.” Not a very helpful 
response, since few Heath/Zenith 
software vendors will have the 
resources to compete in the IBM 
software market. For its own reasons 
of corporate strategy, Zenith has 
introduced new products, the T50 and 
T60, which simply are not very 
appealing to Heath/Zenith independent 
software vendors. They would probably 
be wise to ignore the T50 and T60 
and concentrate on supporting Heath/ 
Zenith’s current products, particularly 
the T10/120 series. 

Earlier in the meeting, prompted by 
some users’ fears that the T50 will 
supplant the T10/120 series, Kabelman 
went out of his way to emphasize that 
the T10/120 is not a “dead” machine. 
“The ’150 fits into the product line as a 
sister or brother product, not a 
replacement for the Z100.” He added 
that the T10/120 is “a superior product, 
we all know that.” And the ’110/120 
series will be around for three or four 
years, at least, since Zenith has sub¬ 
stantial long-term contracts with 
the military and various academic 
institutions. 

Coming this summer for the 
110/120, according to Kabelman: 
Microsoft Windows, Microsoft Word, 
and Z-DOS 2.1. 

One HUGgie asked the question 
which has become a tradition at 
HUG meetings: “What about HDOS 
3.0?” Kabelman said that the national 
Heath Users’ Group is now respon¬ 
sible for any further action on version 
3.0 of the Heath Disk Operating 
System. 

When asked about Zenith’s plans 
for future computer systems, Kabelman 
did not offer any specific information, 
but stressed that of course Zenith 
is working on new products. He pointed 
out that any high-tech company not 
working on new products would soon 
be out of business. 

A final note: this column has been 
written on Sextant 's new ZW-151-21 
(with Winchester and single half-height 
5 l A inch floppy), using Microsoft’s 
Word with the Microsoft Mouse. There 
will be a review of Word and the 
Mouse in an upcoming issue of Sextant. 
And for more about the Z150, see the 
article elsewhere in this issue. 


Tlje Software c Ioolw6rkg presents: 

The Future 



Languages, games, productivity software, computer cookbooks and more are 
formatted for IBM PC, PCjr, most CP/M systems and Heath/Zenith HDOS. They 
range in price from $19.95 to $59.95. For a free 41 product catalog contact The 
Software Toolworks, 15233 Ventura Blvd., Sherman Oaks, CA 91403, (818) 986-4885. 
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7 LEVELS 
OF PLAY 
1 or 2 PLAYERS 

WARNING! 

Even if you destroy the enemy ships, you 
still have the mother ship to contend with! 

REQUIRES: h/z 100 system with color 
(64K chips), Z DOS 192K. Mem. 

$ 39 95 

CALIFORNIA RESIDENTS ADD APPROPRIATE SALES TAX 

GET IT AT YOUR LOCAL HEATH/ZENITH 
SUPPLIER OR FROM: 


WESTCOMP 


982-1738 

NOTICE: Westcomp is not responsible for any increase in 
blood pressure or sleepless nights from the result of ex¬ 
cessive use of this product! 
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H/Z WARE FOR SOFTWARE 

Program Name: Description 

Price 

Formats 

PIE 1.5: Text editor 

23.95 

1,2, 7,8 

TEXT 4.0: Text processor 

31.95 

1,2, 7,8 

SPELL: Spelling proofreader 

39.95 

1, 2, 7, 8 

ED-A-SKETCH: Graphics editor 

23.95 

1, 2 

SUPER SYSMOD 11: HDOS Modification 

23.95 

1 

UD: Universal device driver 

23.95 

1 

UD/SPOOL: UD with spooler 

31.95 

1, 2 

H25.DVD: H25 device driver 

23.95 

1 

H25/SPOOL: H25.DVD with spooler 

31.95 

1 

MX.DVD: MX80 & MX80A device driver 

23.95 

1 

MX/SPOOL: MX.DVD with spooler 

31.95 

1 

QUICK-REF: MBASIC cross reference 

15.95 

1,2 

SUPER ZAP: Disk dump/patch program 

19.95 

1,2 

DISAS: Object code disassembler 

19.95 

1,2 

REACH: Modem communication program 

15.95 

1, 2 

COMPUTER CHEF: Cookbook on a disk 

23.95 

1,2, 7,8 

SUPERMATH 1: CAI for grades 1-6 

31.95 

1, 2 

SUPERMATH 1: CAI for the Z100 

39.95 

8 

ELIZA: Computer psychiatrist 

19.95 

3,7 

ADVENTURE: The original adventure 

15.95 

1,2, 7,8 

SPACE ODYSSEY: Video action game 

16.95 

3, 7 

YWING II: Arcade type game 

16.95 

3, 7 

SUBMARINE: Requires MBASIC 

19.95 

1, 2, 8 

LADDERS: Arcade style game 

16.95 

1, 2 

SAVE ON GAMES! Each game only 

15.95 

3, 7 

FROGGS GRAVITRON 1 

GRAVITRON II 

MISSILE CONTROL MUNCHKIN 

ROBOT BATTLES 

SPACE PIRATES YWING FIGHTER 

ZWAR 

II 

AVAILABLE FORMATS: 1-HDOS 2-CP/M-80 3-Dual (1 & 2) 

1 7-CP/M-80/85 (Soft) 8-Z-DOS (Soft) 

I Please add .75 per item for 

H/Z WARE 

shipping. NY State residents 1080 Farnsworth Rd. S 

I add 7% sales tax. COD orders Rochester, NY 14623 1 

welcome, add $1.75. Phone (716) 359-2520 
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FORTRAN DEVELOPMENT 
TOOLS 

Tool Kit - Z80: A subroutine library which 
provides 45 routines for: 

— String Manipulation 

— Specialized Console and 
Communications Functions 

— Interfaces to CP/M Functions 
— Date Manipulation 

Display Manager - Z80: A CRT forms 
management package providing for device 
and applications independence. Build for¬ 
matted screens utilizing video attributes 
and block graphics for your user inter¬ 
faces. Supports the following features: 

— Full Screen Forms Editor 
— User Own Code Hooks 
— Field Reference by Name 
— Automatic Data Validation 
— Display Only Fields 
— Full Screen or Single Field Retrieval 


ELECTRONIC MESSAGE 
CENTER 

REMOTE COMPUTER ACCESS 
PACKAGE 

Use CRT-Z80 to create your own Electronic 
Message Center. Specifically: 

— Access the H/Z-89 from Remote Terminals 
— Leave Messages for others from Remote 
Terminals 

— Send Telexes or Mail from Remote Terminals 

In addition, use your H/Z-89 as a remote ASCII Ter¬ 
minal to other computer systems plus provide for 
data file transfer. 


_ CLIP HERE AND MAIL _ 

Systems Design Network, inc. 

P.O. Box 31232 Cleveland, Ohio 44131 

PRODUCT QUANTITY PRICE TOTAL 

Tool Kit-Z80_$22.00 _ 

Disp. Man. Z-80 _ $39.95 _ 

CRT-Z80 _ $45.00 _ 

TOTAL (Enclose Check or Money Order) _ 

Name:_ 

Address:_ 

City/State_Zip:_ 

Check here for more information: □ 
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Build a Portable 
Computer Stand 

Careful construction pays dividends in 
convenience. Specifically designed for the 
’89, this stand can also be used with a Z100. 

Nelson B. Cochran 



Would you like to build a practical 
computer stand and save space? Would 
you like to put your computer, disks, 
reference books, printer, and paper on 
casters? In a computer stand with a floor 
area of only 24 inches by 30 inches? And 
also have quick assembly and disassem¬ 
bly for a compact transport package? 

Now you can. 

You can also have an easel at eye level 
to hold reference books or copy mate¬ 
rial. The photographs accompanying 
this article illustrate several other fea¬ 
tures of the design presented here. 

Figure 1 shows an operator using the 
computer with the drawer shelf partly 
extended. Note the easel lamp. Also 


note the convenient height for the key¬ 
board Figures 2 and 3 illustrate another 
purpose of the drawer feature: with the 
easel folded upward and the drawer 
fully out complete internal access to the 
computer is allowed. Figure 3 shows 
how the second drawer affords internal 
access to the H25 printer. 

This design was a result of the need to 
take my computer with me on a visit. 1 
did not feel that 1 could usurp the 
necessary desk or table space during my 
visit of several weeks. And the stand had 
to be carried in the car with many other 
pieces of baggage. So disassembly and 
compact storage with quick assembly 
were essential. The resulting package is 


about 15" x 24" x 30"—about the size of 
a three-suiter suitcase, as shown in Fig¬ 
ure 4. Note the one-foot ruler. 

General comments 

My computer is a Heath H89, and the 
design dimensions of the stand were 
selected to allow the required 3" clear¬ 
ance for ventilation. Hie H/Z100 will 
also fit. (Other types may necessitate 
adjustment of the dimensions.) 

The plans given here provide a 
choice of 30" or 40" widths; 30" is wide 
enough for the above uses with a dual 
disk drive unit on the computer shelf. If 
you have or intend to have a separate 
color terminal, the 40" width would be 
desirable. Figure 5 shows a 40"-wide 
model where a color monitor is being 
used. (Birch plywood was used for this 
model.) 

An additional feature of the design is 
achieved by the positioning of the 
hinges that join the upper and lower 
sections of the stand. They are placed 
higher than customary. Also, they use 
snap-pins instead of the usual hinge 
pins. This allows the upper part of the 
stand to be quickly and easily detached 
and used on a desk or table without 
scratching the surface. Meanwhile, the 
printer and paper supply can be kept 
on the lower part of the stand. 

One optional refinement is a lamp for 
the easel. Such a lamp can be made using 
a flourescent “Bright Stick,” mounted 
on some wooden standoffs. The design 
shown in Figure 12 provides excellent 
light on the easel. And when the com¬ 
puter is pulled out, the keyboard is il¬ 
luminated without creating glare from 
the screen. Wing nuts allow the light to 
be adjusted so that it does not shine in 
the eyes of the operator. (A list of ma¬ 
terials for the lamp and holder is in¬ 
cluded in Figure 6.) 

What skills are needed? 

Does that sound like it will cost quite 
a lot of money Or work My cost for all 

Figure 2. The design allows internal access 
to the computer with the easel raised 
and the computer drawer fully extended. 
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Figure 1. Assembled computer stand with 
equipment in use. The computer is at the 
optimum height for the keyboard use 
and the easel is at eye level. The drawer 
allows convenient adjustment of position 
for the operator. 

Figure 3. Internal access is also allowed 
to the printer with the printer drawer 
fully extended. 

materials came to less than $100. That's 
not had at all. Computer stands of con¬ 
siderably less versatility frequently cost 
several hundred dollars. 

As far as work is concerned, many 
people feel that the worst part of car¬ 
pentry is the cutting. And you may he 
able to get most of the cutting done by 
the lumber yard where you buy the 
wood. In fact that would be preferable. 
Unless you have a table saw or a very 
good guide for a portable circular saw, 1 
recommend that you have the lumber 
yard saw the large plywood pieces for 
you. Straight and square ends are very 
important to the aesthetic results —and 
to how well the pieces fit together. 

Generally, lumber yards seem to a 
charge around 50 cents a cut. Of course, ■§ 
as with anything else, quality varies. If <3 
your dealer does accurate work, how- g 
ever, you can save a lot of time and | 
trouble for an additional investment of £ 
less than $10. 

After the lumber yard has cut the 
plywood into the main pieces, there are 
only a few cuts left to be made in the 
plywood. The sides of the upper section 
have to be cut once each to allow the 
easel to rest at a good viewing angle 
And a slot can be cut in the printei 
drawer to allow paper to feed up from 
the base. 

After that, the main sawing is simply 
cutting the various frame pieces. A 
power saw would be nice, but using a 
band saw should not be too much trou¬ 
ble. The only problem 1 had was that one 
particular size of lumber was not readily 
available near where 1 live (suburban 
Philadelphia). I had to get 1" x 6" 
lumber ripped and planed to specifi¬ 
cations. That may be more of an under¬ 
taking than simply getting plywood cut. 

And after that, the main task is fitting 
things together, clamping them so you 
can drill guide holes, and securing the 
various screws and bolts. 

Throughout this design, I have exten¬ 
sively used hanger bolts. (Figure 7 iden¬ 
tifies some of the hardware that might 
be unfamiliar.) As you will see, using 
hanger bolts makes assembly and disas¬ 
sembly very convenient. But it also re¬ 
quires drilling into the narrow dimension 
of the V 2 " plywood. There is not much 
room for error in direction or position 

Figure 4. The disassembled computer 
stand ready to travel, shown on the top of 

a card table. Note the one-foot ruler for 
comparison. 


m 
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Figure 5. The wider 40" model computer stand in use. This model used birch plywood 
and was finished with clear lacquer. 


Materials list for the computer stand 


51. 1 plywood sheet, V 2 " X 4' X 8', fir, good one side (hope for two sides).17.50 

52. 1 plywood sheet, W X 4' X 4', fir, good one side (hope for two sides).8.75 

53. 1 plywood sheet, W X 4' X 4', good one side (see text). 

.8.00 

54. 2 strips, 1" X 6" X 8' long, pine or equivalent (to be ripped and planed).3.60 

(or 54A. 3 strips 1" X 3" X8'; 54B. 4 strips, 1" X 3" X 8j 


55. 1 strip 2" X 3" X 8' long, fir. 

.1.84 

56. 12 #8 flat-head wood screws, 2W long. 

... @ .05 ea. = .60 

57. 27 #10 flat-head wood screws, 1 W long. 

... .04 = 1.08 

58. 4 #10 flat-head wood screws, 3W long. 

.. . .10 = .40 

59. 15 3 /i6 " diameter hanger bolts, 2" long. 

... .15 = 2.25 

60. 15 3 /i6" or #10-24 cap nuts. 

... .10 = 1.50 

61. 4 1 >4"-20 hex.-head bolts, 2" long. 

.09 = .36 

62. 4 l A"-20 hex.-head bolts, 1V&" long. 

.09 = .36 

63. 8 W—20 “tee” nuts. 

.10 = .80 

64. 8 l A" flat washers.. 

... .02 = .16 

65. 6 2" X 1" hinges with removable pins. 

... 1.85 =11.10 

66. 6 snap pins to fit above hinges... 

.25 = 1.50 

67. 2 pair of 24" drawer slides, 75# rating. 

... 6.95 = 13.90 

68. 4 casters and sockets. 

4.35 

69. 6 #6 flat-head bolts, %" long. 

.02 = .12 

70. Estimate for finishing material. 

6.00 

71. 20 #6 flat-head wood screws, W long. 

.02 = .40 


total $84.57 

Materials for the lamp holder 


72. 2 3 /ie " hanger bolts 2" long, with #10-24 threads. 

.30 

73. 2 #10-24 cap nuts. 

.20 

74. 2 1 /4"-20 hanger bolts 2" long, with 1 /4"-20 threads. 

.20 

75. 2 l A" flat washers. 

.10 

76. 2 1 /4"-20 wing nuts. 

.44 

77. 3 #10 flat-head wood screws %" long. 

.12 

78. 1 1" X 4" X 27" pine board. 

.50 

79. 1 piece plywood l A" X 2" X 18". 

.10 

80. 1 “Bright Light” lamp. 

... 9.99 

81. 2 pine stand offs (from item 78) 


82. 1 lamp-mount support (from item 78) 


83. 1 lamp mount (from item 79) 


84. 2 #6 32 flat-head bolts %" long, 2 #6 hex nuts (to fit lamp base slots).18 


total $11.95 


Figure 6. Materials lists for the computer stand and lamp holder, with approximate cost 
information. 
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in the end grain of V 2 " plywood, so care 
is needed. Straight drilling and center¬ 
ing are important. If the plywood should 
split from the pressure of the hanger 
bolt, it is easily corrected. With the 
hanger bolt at its proper depth, put glue 
into the split, clamp the wood together, 
and let the glue set. In constructing 
three stands, there were over 40 hanger 
bolts and only one split. 

(You might be concerned about your 
skill at drilling; or you might think your 
stand would have to take an awful lot of 
punishment. Nonetheless, I don't think 
it is necessary to consider replacing the 
hanger bolts and holding the pieces 
with angle irons. The design presented 
here is quite secure, even if we removed 
most of the pieces held by hanger bolts. 
Moreover, angle irons would prove 
quite inconvenient when it came time to 
assemble or disassemble the stand. 
Careful drilling for hanger bolts pays 
dividends in the long run.) 

Altogether, then, the job should not 
pose too great a problem for those 
computer hobbyists who may not con¬ 
sider themselves “weekend carpenters.” 
The job does require care and patience. 
Even if you don’t travel with your com¬ 
puter, though, I think you’ll find that 
your short detour into carpentry has 
made things a lot more convenient. 

Materials 

The computer stand can be assembled 
or disassembled in about 15 minutes. 
One of the main factors that enables this 
is the use of snap pins in the hinges that 
secure the easel and the top to the bot¬ 
tom section of the stand. The materials 
list specifies hinges with removable 
pins. The pins are replaced with the 
snap pins that snap in and out of the 
hinges in seconds. The rest of the disas¬ 
sembly is accomplished with a hex 
socket wrench for the cap nuts and 
another for the l A"-20 bolts. Removal of 
six snap pins, four W-20 bolts, and 21 
cap nuts completes the disassembly. 

The use of “tee” nuts avoids barking 
shins and ankles on protruding nuts and 
bolts. 

Figure 6 is a list of the materials with 
their approximate retail costs. Fir ply¬ 
wood, one side sanded, was used for this 
estimate, and was also used to construct 
the 30"-wide model shown in all but one 
of the photographs. Birch plywood costs 
about twice as much as fir; but I suggest 
you consider the extra $35 or so as a 
trade for better material, better appear¬ 
ance, and easier work. 

For the wood used for framing, you 
have a choice of grade 2 pine, clear pine, 
or mahogany. For comparison, the ap¬ 
proximate costs for an 8-foot strip are: 
clear pine, $17.60; #2 grade pine, $5.20; 
mahogany, $11.20. 

Sawing the wood 

Figure 8 shows the dimensions and 
the order of the saw cuts for either the 





































Figure 7. Some hardware used in the construction of the computer stand. 


30" or 40" width. Use “A” dimensions 
for the 30" and “B” dimensions for the 
40" width. If you are using “one side 
good’’ plywood, this layout will allow 
you to assemble the stand with the good 
sides out. Care should be taken, since it 
is possible to reverse the sides and put 
the rough side out. 

(In Figure 8, the 24" dimension of 
the top piece of plywood will come out 
short by half the width of a saw cut be¬ 
cause of the third saw cut (SC3). But 
the Vie" loss is not important to the con¬ 
struction. You will want to make sure, 
however, that the cut is made exactly 
on the center line. All other dimensions 
are critical and should be cut as accur¬ 
ately as possible.) 

Figure 9A shows the dimensions of 
the frame pieces for the 30"-wide stand; 
and Figure 9B shows the dimensions 
for the 40". As I did it, the framing 
pieces were cut from 8' lengths of 
lumber dimension 1" X 6". (The actual 
dimensions will be 3 4" X 5V2 r .) As noted 
above, two of these had to be ripped 
and planed to a 2Vfc" width. I was not 
able to find lumber in a standard 
1" X 3". However, if your lumber yard 
has it, it makes things much easier. g 

For the 30"-wide computer stand, J 
three 2V6" X 8' lengths will be required, j t 
For a 40"-wide stand, four will be © 
needed. The base frame is cut from 8' £ 
lengths of lumber dimension 2" X 3". 

As you can see from Figure 8, straight 
cuts are used throughout. The only angle 
cuts are for the side of the top section 
where the easel rests. The only other 
cutting in the plywood would be for the 
paper slot in the printer shelf. Use a key¬ 
hole or saber saw to cut the slot. (This 
slot is designed for feeding paper 
through the bottom for the H/Z25 
printer. Other printers may require a 
different location for “below-shelf’ 
feed. Where rear or front feed is used, 
the slot may be omitted.) 

Preparing and finishing the wood 

After all the pieces are cut to dimen¬ 
sion, absolutely the first step (unless 
you like to get splinters) is to use a sand¬ 
paper block and sand all the corner 
edges. (Note that there are 12 edges to 
each piece of wood.) 

To make a sanding block, staple some 
fine sandpaper (#80 to #100 grit) to a 
handy size flat block of wood. Rub the 
sandpaper block over the edge of some 
metal first, to remove the sharp points 
of the grit. The same effect is achieved 
if “used” fine-grit sandpaper is used on 
the block. 

The sanding block will be used on 
each finish coat after it dries, to knock 
off the minute particles in the finish. If 
you rub your fingers over the finish, you 
can feel these particles. Do not sand 
the surface further than these small 
rough particles. Their removal makes 
the difference between a finish and a 
professional finish. 


The next two steps should not be 
necessary if you are using birch ply¬ 
wood. If you are using fir plywood, 
though, fill all the knot holes, cracks, 
and end grain of the wood with plaster 
patch using a putty knife and your 
fingers. A half-pint can of the prepared 
patch should be plenty to do the job. 

After the patch has dried, the obvious 
next step is to sand all the surfaces 
smooth to prepare for the finishing 
process. A belt sander is very helpful 
here. If a belt sander is not available, 
make another sanding block using about 
#50-grit sanding block for the first 
smoothing. Follow that with a “new” 
#80-grit sanding block. Then vacuum 
away the dust on the surfaces. 

The finish can be applied at this time. 
It is much easier to apply when all the 
wood can be laid out for easy access 
and working conditions. 

For fir plywood, I suggest painting 
rather than staining, lacquering, etc. A 
primer coat of paint will be required, 
followed by one or two finish coats and 
light sanding with the sanding block 
between coats. Choose a primer near 
the color of the finish coat for more ef¬ 
fective coverage. (The color of the stand 
in the photograph is beige.) 

Birch plywood can also be painted. 
But it is a more attractive wood, so you 
also have the choice of staining it or 
leaving it natural. Either way, you can 
finish it with varnish, lacquer, polyur- 
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THE ORIGINAL SERIAL/PARALLEL INTERFACE BOARD ZDS HARDWARE • PRINTER PACKAGES - SOFTWARE 



Replace the H88-3 to upgrade your system or use the KC1222 in place of it. 
Providing the two standard serial ports PLUS three parallel ports on one card, 
you have the best of both worlds. Use the parallel ports for printer, joysticks, 
instrumentation/control...KC1222 has all components including cables and 
hardware. KP1222 has the same items less the serial chips and cables. 

PRINTER DRIVERS: The C.ltoh, Epson, Okidatas, Gemini and others are 
supported under HDOS and Heath’s CP/M. 

KC1222 Complete Kit $128.00 PC1222 Bareboard 48.50 

KP1222 Parallel Only Kit 97.00 Printer Drivers HDOS or 

Heath’s CP/M 20.00 

Printer Packages: We support the following printers as packages. We check out 
and set up the printer for your system. All you need do is plug it in and start 
using it! No more having to fuss with switch settings, making cables or any 
other aggravation. Included is HDOS or CP/M software, cable and checked out 
printer. Prowriter packages include 3K buffer upgrade. 


Dot Matrix 


Prowriter Package 

$440 

Prowriter II Package 

$720 

Gemini 10 Package 

390 

Gemini 15 Package 

585 

Daisy Wheel 

Silver Reed EXP 500P Package 

550 

Silver Reed EXP 500P Package 

795 

C.ltoh A10-20 Package 

595 



TTX-1014 Package 

550 



C.ltoh FI0(55) Package 

1525 




We also carry printer spoolers; contact us for particulars. 


MATHGEN: The keyboard math interpreter brings mathematics to life! 
Function roots, max and min, evaluate function integrals and first derivatives, 
hyperbolics, exponential forms, logs, trig functions, factorials, the list goes on! 
Define the functions from a file, batch processing style, or from the keyboard. 
Plot to the screen or your printer. CP/M or HDOS for only $40.00 
DATAPLOT: Using the dot addressable graphics of your Prowriter, plot any 
definable math function in single or double density. Select axis size and 
scale, plotting quadrant, etc. Generate your data by MATHGEN, MBASIC or any 
other language. CP/M or HDOS for $25.00 

PRN: A printer utility for the Prqwriter, Epsons, and the H14. Print headers, 
footers, pause at page end, print multiple copies, left margin, printer mode and 
a host of other functions. CP/M or HDOS for $25.00 

JS: Use your parallel ports for REAL TIME joysticks! Use up to four at a time 
with your favorite MBASIC or machine language keyboard game for HDOS. 
Program the response speed of the sticks, key sequence for different games, 
etc. Uses Atari joysticks. Only $25.00 


dBASEII 

$480 

Friday 

$245 

Perfect Writer 

280 

Image 

265 

Perfect Clac 

180 

Lotus 1-2-3 

400 

Cache/Q 

195 

SuperSort 

165 

MITE 

125 

Benchmark V3.0 

400 

Jupiter (Power Line Systems) 

145 

Z-100 Screen Dump 

25 


This is but a partial list of the software we carry. If you need an item not 
listed here, call us - we either may already have it or can get it for you. 

We fully support all of our independent-vendor products. If you have a 
question, we will never refer you to someone else. 

As authorized ZDS dealers, we support the Heath/Zenith community with 
competitive prices and post sales support. Contact us for price and delivery on 
the Z system and accessories of your dreams. 

VA residents add 4% tax. All of our products are shipped postpaid in the 
continental U.S. Otherwise, please add 5% for shipping. Foreign orders in U.S. 
dollars or drawn on a U.S. bank. Also includes customs house and address. 
Group purchase discounts are available - contact us for details. 


H & H Computer Enterprises, Inc. 
P.O. Drawer H Blacksburg, VA 24060 
(703)552-0599 
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VT100 Performance for HI 9/Z19 

The HT100 firmware upgrade to Heath HI 9/Zenith Z19 
permits running of software programs written for DEC’S 
VT100 and VT102 (e.g., DEC’S EDT and KED screen edi¬ 
tors). This is an inexpensive way of obtaining VT100 per¬ 
formance at about half the cost (H19/Z19 + HT100) of 
DEC’S VT100. The HT100 firmware has been extensively 
tested on DEC’S VAX and PDP-11 computers for several 
man years. Included: 3 ROMs, Reference Manual/lnstal- 
lation Guide, APL keycap labels (with APL option), EDT 
Keypad Editing Reference card. 

Features of HT100 Upgrade: 

• ANSI and DEC VT100 Escape Sequences 

Hardware limitations: normal and reverse video charac¬ 
ter attributes only, no programmable tabs, no smooth 
scroll, and no 132 column display. All DEC escape se¬ 
quences understood and accepted. 

• VT52 Escape Sequences 

• VT100 Style Setup Mode 

• VT100 Graphics Characters 

• Control Character Display Mode 

• APL Char Set with Overstrike ($5 Option) 

• Thorough and Clear Installation Guide 

Dealer inquires are welcomed. Large quantity discounts 
available. 

For information or ordering: 

MicroFirm, Inc. 

Rockefeller Center Station P.O. 

P.O. Box 1276 
New York, N.Y. 10185 

Make check payable to: MicroFirm, Inc. 

$95 for HT100, add $5 for APL Option 
New York State residents add applicable tax 
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~£N£TH 

Z-100 Seriesl 


DESKTOP COMPUTERS 


PRICE MSDOS 

Includes Lotus 12 3 

ZF 110 22 Z 100 Low Profile, 8088/8085 CPU, 128K RAM $2,799 
2 5 1/4” Floppy Disks 320K each, 8 Color Graphics 

zw 110 32 Z 100 Low Profile, 11.3MB Winchester Disk $4258 
5 1/4 Floppy Disk, Rest same as ZF 110*22 


NEW Z-150 ft Z-160 


Zenith's newest line of computer systems 
* allow you to run most IBM Personal * 
Computer software with no alterations! 


150 128K RAM detachable keyboard 

2 RS232 Serial Ports 1 Centronics Parallel Port 

1-320K Drive$2,389 2-320K Drives $2,570 
1 320K Drive 10 Megabyte Winchester $3,997 

160 is PORTABLE MODEL»CALL!! 


OMNI DATA SYSTEMS 

35 PARK ST ATTLEBORO, MA 02703 
(617) 222-0425 
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Drawings for this article by Kathryn Konkle, from originals provided by the author. 



Figure 8. Layout of the plywood sheets, good side up. Saw cuts are indicated for both the 30" and 40" models. Note that two 4' X 4' 
sheets are shown. You may find that 4' X 8' is the minimum size sold by some outlets. 


ethane, or shellac. Two coats should be 
enough, but each coat still requires a 
light sanding with the block. When 
polyurethane is used, the finish sanding 
should be done 14 to 18 hours after the 
coat is applied. After that time, the finish 
is too hard to sand and smooth effec¬ 
tively. 

Another finish idea that deserves 
mention is the use of Formica or Texto- 
lite on the shelf surfaces. If you choose 
this, do not finish the surfaces that you 
intend to cover. The result is very pro¬ 
fessional-looking. As a compromise, 
linoleum or floor tiles can be used 
nicely. The latter two can be installed on 
top of wood that has been finished or 
painted. 


The V4" plywood used with the easel 
has a nicer wood grain than the fir. I 
finished it and the wood lamp parts with 
lacquer. 

Frame and shelf assembly 

Start the assembly with the frames for 
the various shelves. Refer to Figure 10A 
for the book shelf; 10B for the printer 
and computer shelves; and Figure 11 for 
the base shelf. The circled numbers on 
the diagrams (also in the text in paren¬ 
theses) correspond to numbered parts 
in Figures 6, 8, 9A and 9B, and 11. 

You can start with any of the three 
shelves. The shelf and its frame will be 
fitted together, then secured with “C” 
clamps and pipe clamps. This will pro¬ 


vide stability while you are working on 
them. 

It is important that the frames (18-26) 
fit the shelves (7, 8, 12, 13). Use the 
squareness of the shelf tops to guide 
assembly of the framing pieces. In all 
cases, the frame should be even with or a 
hair wider than the shelf. This will 
prevent bowing of the vertical parts of 
the stand. 

Attach each frame end to the cross 
piece with two of the 2 x h" #8 flat-head 
screws (56). Drill guide holes and coun¬ 
tersink the screws. 

While the shelf and frame are still 
clamped together, fasten them together 
with six #10 IV 2 " flat-head screws (57). 
Drill guide holes and countersink the 
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Finally! 

A Convenient Guide 
to CP/M-80 and CP/M-85 
Written Specifically for Users 
of the Heath/Zenith 
’8, ’89, ’90, ’110, and ’120. 

The FlipFast Guide to Zenith/FLeath CP/M 80/83 

Published January 1984 
190 pages 


Spiral bound so pages turn easily and lie flat—lets you flip around quickly to 
find the information you need, then stays open flat to the page you want. 

Convenient X 8 1 /" size leaves you more room next to your computer 
than standard binders. 


You’ll find the following information for each CP/M 
command or subcommand: 

• The required syntax with available options 

• Its typical applications 

• Specific examples with explanations of command functions 

• A listing of command requirements for correct/best 
operation 

• Application notes about specific usage 

• Error message listing of command-specific error messages 

And you can easily refer to listings of: 

• CP/M 2.2 system calls 0-40 

• BIOS jump table 

• 8080/8085 op codes in both alphabetic and numeric 
order—with decimal, hex, and ASCII equivalents 

• Escape sequences and key functions of the Heath/Zenith 
’19, ’89, ’90, ’110, and ’ 120 

Plus: 

Additional technical information on the Disk Parameter 
Block, Disk Parameter Header, File Control Blocks, CP/M 
memory addresses for various memory sizes, and the contents 
of the first page in memory. 

Features a 6-page index of error messages. 


DUMP Command 


DUMP [d:]ufn 


application: 

Displays or dumps the specified disk file on the console screen 
(CRT) in hex format (for an ASCII display, also see the TYPE 
command). 

EXAMPLES: 


DUMP MYFILE 

Displays MYFILE from the currently logged drive on the CRT. 

DUMP fcMYFlULHEX 

Displays MYFILEHEX from drive B on the CRT. 

AEQUIAEMENTS: 

• DUMP.COM must be on the current drive. 

• The file is displayed in lines of 16 bytes, with the absolute byte 
address on the left 

• DUMP may be used on any file (i.e. COM, BAS, HEX, etc.), 

• The TYPE command may also be used if the file contains only 
ASCII characters (a text or program source file, for example). 

• Use CTRL-S to start and stop the display on the CRT. 

• The DUMP command may be aborted by pressing DELETE or 
CTRL-C. 

APPLICATION NOTES: 

1) The optional drive— [d:]—defines the location of the file to be 
dumped when it is not on the current drive. 

2) A file can be printed as it is DUMPed by using the following 
procedure: 

Pl»SSCT*irP 

The CTRL-P connects the CRT display to the printer—everything displayed on 
the CRT after the CTRL-P is struck will also be sent to the printer. 

biter the DUMP command 

When the DUMP command executes, it will display the contents of the file on the 
printer and the CRT. 

Preea CTBl-P 

After the file has been dumped, pressing CTRL-P again will “unhook” the printer 
from the CRT display. 

CAAOA MESSAGES: 

The following error message will be displayed if DUMP cannot locate 
the specified file. 

NO INPUT Fill PRESENT ON DISK 

The specified file name does not exist on the current/specified 
disk. Verify the location of the file using DIR, and reenter the 
DUMP command using the correct drive and file. 

30 


58 Sextant July-August 1984 


Circle #246 on Reader Service Card 









CONTENTS 


1 -FllpFasf INTRODUCTION 5 

Preface.6 

How To Use This Book.7 

Introduction To CP/M.9 

2 - FlipFasf CP/M COMMAND REFERENCE.17 

ASM.18 

BSYSGEN-CP/m-85.20 

CONFIGUR-CP/m-80.23 

CONFIGUR-CP/m-85.25 

DIR.29 

DUMP.30 

DUP.31 

ERA.34 

FORMAT-CP/m-80.35 

FORMAT-cp/m-85.37 

LIST.40 

LOAD.42 

MAKE BIOS—CP/M-80.44 

MOVCPMnn-CP/M -80 .46 

MVCPM207—CP/M-85.48 

PIP.50 

PREL.55 

REN :.57 

SAVE.58 

SETLP-CP/m-80.59 

STAT.60 

SUBMIT.64 

SYSGEN-cp/m-80.66 

SYSGEN-CP/m-85.68 

TYPE.70 

USER.71 

XSUB.72 

3 - FlipFasf* DDT AND ED COMMAND REFERENCE.73 

DDT Command.74 

Assemble.76 

Display.77 

Examine.78 


Fill.80 

Go. 81 

Input.82 

List.83 

Move.84 

Read.85 

Set.86 

Trace.87 

Untrace.88 

ED Command.90 

Append.93 

Beginning/Bottom of Buffer.94 

Beginning of Line.95 

Characters Forward/Backward.96 

Delete Characters..97 

Delete (Kill) Lines.98 

End.99 

Extract/Copy Lines.100 

Find Next String Occurrence.101 

Find String.102 

Head New File.103 

Insert.104 

Insert String.105 

Juxtapose.106 

Lines Down/Up.107 

Macro. 108 

Original File.109 

Quit.110 

Read Library File.Ill 

Sleep.112 

Substitute Range.113 

Substitute String.114 

Type Lines.115 

Type Pages.116 

Upper/Lower Case.117 

Verify Buffer Space.118 

Verify Line Number.119 

Write File.120 

4 -FlipFasf WINCHESTER COMMAND REFERENCE.121 

ASSIGN-CP/m-80.122 


2 


CONTENTS— (Continued) 


ASSIGN-CP/m-85. 125 

BACKUP/RESTORE (BRS)-CP/m-80.128 

BACKUP-CP/m-85.134 

MVCPM21 7—CP/M-85.138 

PART—CP/M-85.140 

PREP—CP/M-85.143 

RESTORE-cp/m-85.146 

SHIP—CP/M-85.149 

VERIFY—CP/M-85.150 

5- ERROR MESSAGES AND APPENDICES 153 

Error Message Cross Reference.154 

Appendix A—CP/M 2.2 System Calls.160 

Appendix B—8080 Op Codes—Decimal Listing_163 

Appendix C—8080 Op Codes— Alphabetic Listing... 168 

Appendix D—CP/M Technical Information.173 

Appendix E— Key Functions& Escape Sequences... 176 
Appendix F— Glossary.179 

6- ERAFIX PROGRAM.181 

How To Use ERAFIX.182 

ERA Command.184 

ERAFIX Listing.186 

ERAFIX UPDATE POSTCARD.191 

ABOUT THE AUTHOR...COVER III 


3 


Order your copy of The FlipFast Guide to Zenith/Fleath 
CP/M 80/85 today, for only $12.95 plus shipping and 
handling. If you’re not completely satisfied with the 
book, just return it to us within 30 days for a full 
refund. 

Please enclose payment with order. We accept checks 
(in U.S. dollars payable on a U.S. bank), money orders, 
Visa and MasterCard. 

Fill out the coupon below, and mail it with payment to: 

Sextant,Dept. Sll, 716 E Street S.E., 

Washington, DC 20003 


□ Send me_copies of Zenith/Fleath CP/M 80/85 

@ $12.95 ea. = $_ 

+ $2.50 ea. shipping (U.S./Canada) = $_ 

or 

+ $4.00 ea. overseas shipping = $_ 

Total = $_ 

□ Payment enclosed (checks must be in U.S. dollars 
payable on a U.S. bank) 

□ Charge my: □ Visa □ MasterCard 


Card# 


Expires 


Name 


Address 


4 


Sextant, Dept. Sll, 716 E Street S.E., Washington, DC 20003 


Sextant July-August 1984 59 






















































































































Special ”» 

Your choice: Three ribbons: Epson 
NX/FX refill or NEC-8023/ C. Itoh 
8510 refill: 3 for $10 postpaid* 

Printers 

Gemini Printer* 120 cps, Epson - 
compatible codes* Incl. download 
char set capability, ultra-hi-res 
graphics, parallel interface. 

GENINI 10X: $299 postpaid. 

GENINI 15X: $475 postpaid. 

Radix Printer. 200/240 cps print, 
16K buffer, single-sheet feeder, 
near letter quality print, both 
serial and parallel interface, 
short form tear-off, and more! 
RADIX 10: $720 postpaid. 

RADIX 10: $840 postpaid. 


Diskettes 

Single sided, double density 
diskettes with hub rings and 
labels. Specify either Hard 
or Soft Sector. $20.00 ppd. 

Modems 

Anchor Signalman Nark XII modem: 
Auto-dial, auto-ansuer, 300/1200 
baud direct connect. Hayes soft¬ 
ware & Bell-103/212 compatible. 

Uith power supply. $338 ppd. 

Ribbons 

EPSON 80 refi11:$3.50;cart:$7.50 
EPSON NX/FX-100 cartridge: $9.00 
NEC-8023 / C. Itoh 8510 

refi11: $3.50; cartridge: 6.00 
Gemini/Nicroline spool: $3.00 


Software drivers 1/2 price 


Payment 
certify 
must be 


via check or money 
checks over $200). 
drawn in U.S.funds 


with printers, 
order. (Please 
All checks 
on a U.S. bank. 


LINDLEY SYSTEMS 
21 Hancock St. 

Bedford, MA 01730 
Phone (617) 275-6821 6-10 PM 
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EPROM-EEPROM-MICROCOMPUTER PROGRAMMER 

UNIVERSAL PROGRAMMING CAPABILITIES 

AT AN AFFORDABLE PRICE 


• Ultra Fast Programming - 2716’s in 16 Seconds 

• Programs & Verifies 8K thru 256K Single Voltage EPROMs 

• Erases, Programs & Verifies 2815/16/17 EEPROMs 

. Programs & Verifies 8748 and 8751 Series MICROCOMPUTERS* 

• Programming Chracteristics Selected by Convenient 

Personality Jumper Plug (DIP Header) 

• Program, Verify, Status, & Diagnostic Display with Tricolor LED 

• Serial Interface — 3, 4, or 5 wire — 1200 to 19200 Baud 

• Supports XON/XOFF and READY/BUSY Protocols 


NO SPECIAL SOFTWARE REQUIRED. Transfer disk files (Intel Hex Format) to EPROM 
with your system’s line printer or modem software. Transfer EPROM contents to disk file 
in Intel Hex Format with your system’s modem software. Or use the supplied software ** 
to transfer any binary or ASCII file to/from EPROM. 


PROGRAMS: 


2758 

2716 

27128 

27C16 

8741* 

8748* 

2516 

2732 

27128A2815 

8742* 

8749* 

2532 

-2732A 

27256 

2816 


8751* 

2564 

2764 

68764 

2817 


8755* 

’Requires low cost personality adapter. 




SOFTWARE AVAILABLE FOR : ** 

CP/M systems on 8” SSSD - many 5Vi formats 

TRS-80 Model 1 & III TRSDOS 

Heath H8/H89 HDOS & CP/M 

ZENITH Z90 & Z100 CP/M - Z100 ZDOS 

KAYPRO II/IV 

IBM PC-DOS 

IntelliBurner Programmer with Software $ 269.00 
RS-232 Interconnect Cable 9.00 

Low Cost “DumBurner” serial 
programmers harness the power of your 
personal computer with the supplied 
software for full programming 
capabilities: 

DumBurner II Programmer for 28 Pin and 
24 Pin EPROMs and EEPROMs(with Software) $ 189.00 
DumBurner II Bare PC Board, Plans & Software 39.00 
16K/32KDumBurnerfor24 Pin EPROMs (with Software) 139.00 
16K/32K DumBurner PC Board, Plans, & Software 25.00 



DOSS nUSTOM ELECTRONICS 

1307 Darlene Way-Suite A12 
Boulder City, Nevada 89005 

PHONE (702) 293-7426 


Add $2.00 Shipping & Handling; C.O.O.s accepted; Foreign Orders add required postage. Specify Environment and Media 
Requirements. H8, H89, Z100 are TM Heath/Zenith; CP/M is TM Digital Research. TRS-80 Model III is TM Tandy Corp, 
IBM-PC and PC-DOS are TM International Business Machines. 
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8087 SUPPORT FOR THE Z100 

Hudson & Associates is proud to announce a new product, the 8087 SYSTEM 
SUPPORT BOARD for the Heath/Zenith Z100 computer. The board features 
the 8087 Coprocessor along with 256K bytes of ram ail on a high quality S100 
board. The 8087 board also operates without any software modifications to 
the operating system. 


Easy Installation. 

Full documentation. 

Including installation guide, theory of 
operation, and schematics. 


OPTION 1 

SUPPORT BOARD 
8087 only 


OPTION 2 

SUPPORT BOARD 
Memory only 


OPTION 3 

SUPPORT BOARD 
8087 AND 256K 
OF MEMORY 


without memory (8087 circuitry fully assembled 
and tested - socketed for 256K upgrade at a later 
date - note, memory circuitry not tested) 

Price_$595.00 

with 256K of memory without 8087 circuitry 
(256K of memory fully assembled and tested - 
socketed for 8087 upgrade - note, 8087 circuitry 
not tested) 

Price_$595.00 

with 256K of memory (8087 circuitry and memory 
fully assembled and tested) 


Price_$995.00 


Prepay or C.O.D. orders accepted 
To order Contact 

Hudson & Associates 
P.O. Box 2957 
Santa Clara, CA 95055-2957 
Phone (408) 554-1316 


Prices and specification subject to change without notice. 
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Figures 9A & B. Measurements for cutting the frame pieces for the computer stand. 9A is for the 30"-wide stand; 9B is for the 
40"-wide stand. For the printer-, computer-, and book-shelves, cuts are made from pine wood strips %" X 2^4", actual measurement 
(nominal measurement, 1" X 3"). The base framing is cut from standard 2" X 3" wood, 8' long. 


screws. 

The base shelf is joined to its frame in 
the same manner as the other shelves. 
(Refer to Figure 11.) Its frame is made of 
2" x 3" lumber (29, 30, 31) to accom¬ 
modate the casters. 

You can prepare for mounting the 


casters (68) on the base as in Figures 14 
and 15. Drill four %" diameter holes 2" 
deep in the frame ends; these will be 
drilled in the center of the narrow di¬ 
mension, VA” from each end. Drive the 
caster sockets into these holes. Save the 
casters for later installation. 


To assemble the three pieces of the 
frame, use two of the 3V2 f #10 flat-head 
screws (58). Drill guide holes and 
countersink the screws. 

The frame can then be joined to the 
base shelf, as was done with the other 
shelves and their frames, with the same 
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Figure 10. Dimensions for the book shelf and the printer and computer shelf drawers. The slot in the printer shelf is optional, as is its 
location, depending upon the feed required or selected for your printer. 


kind of wood screws (57). 

Assembly of the lower section 
Next, the drawer-slide guides (67) 
are to be installed on the insides of the 
24" X 25" side pieces (5 and 6) of the 
lower part of the stand. For this, mark 
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two horizontal lines, at 3" and 15%" 
below the top edge, on each side piece, 
as shown in Figure 13. (22" drawer-slide 
guides were used for this photograph; 
but 24" guides are recommended.) Also 
refer to Figures 14 and 15 for orienta¬ 
tion of the guides. Align the bottom edge 


of the drawer guide with these lines, 
with the nylon wheel upward and toward 
the front. The guides should be even 
with the rear of the sides. Clamp each 
guide and fasten it with the screws 
supplied with the drawer slides. One of 
the four screws per guide should be 









































































Z100 and ZDOS 

FLEXITEK Tektronix 4010 Graphics Terminal Emulator: 

High Resolution - Uses Z-IOO’s 400-line interlaced mode. 
Runs up to 9600 Baud, draws fast! Complete set-up menu 
for terminal parameters. Capture graphics on disk. Print 
out on dot- addressable matrix printer using FLEXIPRINT 
(included, see below). OR send picture to HP plotter. 
4010-Drawing routine set up so your own programs can 
access it to draw 4010-style. ALL SOURCE CODE 
included (MASM). Comprehensive manual. $149.95 

FLEXIPRINT Graphics Screen Printer: Print out screen 
graphics on dot-addressable printer. Activated by Shift- 
F12 (INT 5) or accessible from your own programs. 
Several popular printers built in (OKI-92, EPSON, 

Apple Imagewriter, others), and you get SOURCE CODE 
(MASM) so you can easily make a version for other 
printers by changing EQUates. Versions included for 
Z-100 Hi-Resolution (as for FLEXITEK), Z-100 normal-Res, 
and PC-lookalikes. You can also change to dump any area 
of memory as a graphics image. Requires ZDOS 1.1 or 
above. Comprehensive manual. $49.95 

IBEM ■ The PC-Emulator for Z-100 by Wideman Computer 
Consulting: Not a complete solution, but allows use of 
many PCDOS packages under ZDOS (WS 3.24, PW, PS, 
DB2V2.3, more). See comprehensive article in March-April 
Sextant. Comes with source code and detailed user/ 
technical manual. $79.95 

For more info send business-size SASE. Dealer and local author 
enquiries welcomed. ORDERING: Please add tax (Cal res only, 6%) first, then 
shipping and handling ($3 per item in U.S. or Canada, elsewhere $12). Check or 
money order OK, money order only outside U.S. (sorry Canadians). 

Variousware P.O. Box 21070, El Cajon, CA 92021. 


IBM would like you to think of them when you see ‘PCDOS’. Likewise Zenith for ‘ZDOS’, ‘Z-100’. 
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FLOPPY DISK 

CONTROLLER 

Controls Any Combination Of Up To Four 

8" and 5y 4 " Drives 

This easy to install plug in board can control 
any combination of single or double sided, 
single or double density drives. 

Designed especially for H88/H89 users. 

• Fully compatible Bios supplied for your 
CP/M 2.2 operating system 

• Easy to follow instructions 

• Contains controller board with boot prom 

• Order cables for connection $15 
(HFDC-110) 

• Order HFDC-1 OO $415 


M 


ORTH 

C OAST 

[INTELLIGENCE 

UNO. 1201 Cherokee Trail 

Willoughby, Ohio 44094 
Phone: 216-946-7756 
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DISKS0RT 

Sort any Disk File 

Fast and easy-to-use stand-alone 
SORT utility. 30+ page manual 
with many examples. Specify: 

ZDOS CP/M HDOS. $49.95 

E.A.SY 

Executive Appointment Secretary 

Time management made EASY. 
Throw away your appointment 
book and keep your schedules 
the EASY way. Specify ZDOS 

CP/M HDOS IBM KAYPR0. 

$49.95 

CALL FOR 

CURRENT PRICING 

ON NEW’ 

Z-150 COMPUTERS. 

SUNFLOWER SOFTWARE, INC. (913)631-1333 

13915 Midland Drive, Dept. S4, Shawnee, KS 66216 

/> 

ZDOS TOOLS 

Three Programs 
for your H/Z-100 

UNDERLINE text on your screen 
SORT your ZDOS directory 

Display serial port status. $24.95 

DUALPORT 

Connect a 2nd Terminal to your 
Heath/Zenith computer. Specify 
ZDOS CP/M HDOS. $39.95 

SUNFLOWER SOFTWARE, INC. 

13915 Midland Drive, Dept. S4 

Shawnee, KS 66216 (913)631-1333 

□ Please, send me a free catalog 

□ H8 □ H/Z89 □ H/Z100 

NAME 

ADDRESS APT 

CITY STATE ZIP 

□ VISA ACCT # 

□ M/C EXP DATE 

ZBERT 

Fast Action Video Arcade Game 
and Graphics Editor. Requires 
ZBASIC and full video RAM. 

$29.95 

S-BASIC 

Write Structured 

BASIC Programs 

You’ll wonder how you ever 
wrote programs without S-BASIC. 
Specify ZDOS CP/M HDOS. 

$49.95 

COLOR GAMES 

Enjoy “Othello” “Battleship” 
“Blackjack” “Isolation” and 
“Yahtzee” in color. Requires 
ZD0S/ZBASIC and full video 

RAM. $24.95 

, ITEM FORMAT PRICE 

1 

ZDUMP 

Edit your ZDOS disks in Hex or | 

ASCM using cursor control keys. | Kansas 4%% ^ 

* | Shipping/Handling 2.00 

i Amount Enclosed 

i 

i 
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Focus on your system, with 
How to Use: Zenith/Heath Computers 

Get the guide to your microcomputer system—a 144-page book 
by Hal Glatzer, specifically for the Zenith/Heath user. 

Serving as both an introduction to computing for the novice, and a 
reference tool for the expert, Zenith/Heath Computers features: 

• ideas to help you develop your system 

• a survey of software compatible with your hardware 

• reviews of peripheral products such as: 

disk drives—expansion interfaces—print spoolers—modems— 
letter-quality and dot-matrix printers 

• a glossary, an index, and a list of suppliers supporting your system 

• photographs and illustrations to clarify technical information 
This is not a complicated users manual! 

Published December 1982 by S-A Design Books. 

ORDER YOUR COPY TODAY! 

Simply fill out this coupon now, and send it to: 

Sextant Publishing Co., Dept. SI 1, 716 E St. S.E., 

Washington DC 20003 202/544-0900 

□ YES! Send me __ copies of How to Use: Zenith/Heath Computers 

at $19.95 each =_ 

□ Payment enclosed (checks must be in Cl.S. dollars payable on 
a Ci.S. bank) 

□ Charge my: □ Visa □ MasterCard 

Card # ____Expires_ 

Send via: □ UPS □ Parcel Post Special Handling 

Name_ 

Address_ 


_J 

Circle #191 on Reader Service Card 



Telecommunication Software For The Z100 Using Z-DOS 
• VT52 Emulation • File Encryption and Conversion 
• Automatic Modem Control 

Use ZRT as a Z-DOS utility to interconnect the Z100 computer to 
other systems or Z100 users. Single key call and logon, single key 
disconnect and return to Z-DOS when used with an intelligent 
modem. Set and forget configuration setups. Setup and modem 
commands are file organized, no menus are used. Z-DOS batch 
commands may be used to select configuration, default auto con¬ 
nection and terminal emulator by name. 

• Auto call and command/response files 

• Send, append, and receive files at speeds to 2400 baud 

• Files displayed as sent or received by host system 

• Handshake protocol programmable—no handshake required 

• Function key control of all on-line functions 

• 25 th line function banner—changes to entry, status, and error dis¬ 
play 

• HELP key support and on-line help screens for all functions 

• Record dialog to disk and printer 

• Confidential file handling—convert any file to an encrypted 
ASCII number list file—30,000 keys 

• Clean up, decipher, and word processor conversion of files 

• On-line file manipulation—kill, list, display, and print files 

• Other features—color, buffered printing, key click and auto repeat 
control, SCROLL key, true BREAK, half/full duplex, VT52 key pad 
and display option 

“Professional Quality—Personal Price " 

Sigma Technology Co. 

491 Breezewood Drive, State College, PA 16801 G.S. A. 

Tel: 814-238-3321 for information only 
To order diskette and documentation send $29.95 G.S. check or money order. 
Shipped postpaid G.S. and Canada, allow 2 to 4 weeks delivery time. PA 
residents add sales tax. Foreign orders add $10.00 for non-G.S. check and 
airmail. 

Z100 and Z-DOS are tradenames of Zenith Data Systems, Inc. 

VT52 is a tradename of Digital Equipment Corporation. 
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H/Z WARE FOR HARDWARE 
AND DISKS 

AUTO REPEAT ADAPTER 

• For the H/Z19 or H/Z89 • Adjustable delay time 

• Easily Installed • Six month warranty 

• Assembled and Tested • ONLY $34.95 

• Optional defeat switch available for only $5.95 

• SAVE! Buy both for only $38.95 SAVE! 

MEMOREX DISKS with hub rings 

• 5 inch SSDD Hard Sector 'HI7' $23.95 

• 5 inch DSDD Soft Sector 48 TPI 'Z100' $31.95 

• 5 inch DSDD Soft Sector 96 TPI 'H37' $40.95 


GRAPHICS MODIFICATION for the H/Z19 or H/Z89 

• Full instruction set • High Resolution 504 X 247 

• Kit only $354.95 • Assembled $399.95 

• Mounting kit for H/Z89 $19.95 

• Please specify your terminal/computer model number 
when ordering to ensure proper operation 

MULTI FUNCTION UTILITY BOARD 

• Real time clock • Parallel ports and more 

• Includes either HDOS or CP/M software 
Both for only $1 5.95 extra! 

• Printer cable is available for $31.95. Please specify 

your printer brand and model. 

• Pricing is as follows: Computer Kit Assembled 

H8 $163.95 $202.95 

H89 $191.95 $230.95 


Please add $.75 per item for 
shipping. NY State residents 
add 7% sales tax. COD orders 
welcome, add $1.75. 


H/Z WARE 

1080 Farnsworth Rd. S 
Rochester, NY 14623 
Phone (716) 359-2520 
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CPA II 


GREATLY EXPANDED RELEASE OF OUR POPULAR 
PERSONAL ACCOUNTING SYSTEM 


* Any number of Checking Accounts, Vendor and Cash 
Accounts. Automatic reporting of accounts due. 
Automatic posting to Vendor accounts. 

* Issue checks with up to 5 separate categories and/or tax 
flags per check. Print your checks with automatic 
addressing and memo line. Automatic checkbook 
reconciliation. 

* Track Income & Expenses for up to 35 categories each, 
Expenses vs. Budget, tax deductions, etc. 

* Screen or line-printer Bar-Graphs of monthly Actual vs. 

Budget for the year. Generate Income Statement, 
spreadsheets, a wide range of other reports. Can be used 
with any printer. 

* New, detailed 100 page manual, all system disks, custom 
check materials and registration for system updates. 

* For systems with 64K RAM; 2 or more disk drives; 
specify disk format. Send for detailed brochure. 

MBASIC under CP/M or ZDOS - $85.00 Postpaid 

_ REICHERT DIGITAL SYSTEMS _ 

29 BLAZIER RD. WARREN, N.J. 07060 (201) 469 3854 
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placed in the tab at the wheel. Repeat 
for the other side. 

To assemble the base of the stand, 
clamp the side pieces of the stand (5 
and 6) to the end pieces of the base (29 


and 30). The bottom of the side pieces 
should be flush with the bottom of the 
frame pieces. Ensure that they are 
square and even. (Refer to Figures 14 
and 15.) 


When the sides are clamped to the 
base, place this assembly upside down 
on a flat surface and check the contact 
with the flat surface. Adjust until contact 
with the flat surface is made all around. 


The Original MP/M-86 for the Z-100 

is now 

Z-100 Dual Processor MP/M 8/16 


There is only one field-proven MP/M- 
86 for the Z-100 which has been 
shipping since October, 1983. Now 
the original MP/M-86 for the Z-100 
supports up to 9 users running mixed 
8 AND 16 bit software at the same 
time, totally transparent to the users. 

MP/M and MP/M-86 are trademarks of Digital Research, Inc. 
Z-100 is a trademark of Zenith Data Systems, Inc. 


For more information on this highly 
versatile system, write or phone: 

Barry A. Watzman 
560 Sunset Rd. 

Benton Harbor, Ml 49022 

616/925-3136 
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(Yes, you want to do this while the as¬ 
sembly is upside down on the flat sur¬ 
face. This is to ensure that when you 
join the two sections together, they will 
contact each other square and true.) 
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Then drill a W' hole through the side 
into the base frame, 2 V 2 " in from the 
back edge. Then drill another the same 
distance in from the front edge, as in¬ 
dicated in the drawings. Repeat for the 


other side. 

On the inside of the frame ends, 
where the l A” holes came through, drill 
with a 5/ i6" bit to a depth of about V 2 ". 
Place the “Tee” nuts (63) in the 5 /i6 r 

































































holes. On the other side, use a 2" hex- 
head W #20 bolt (61)—with a flat 
washer (64) to protect the wood. Screw 
the bolt into the “Tee” nut, drawing the 
nut into place until it is flush with the 
surface. The sides are now fastened to § 
the base. 

(Sometimes the “Tee nuts do not u 
align properly. In this case, use a some- ® 
what longer bolt of the same size and ^ 
thread. Push the “Tee” nut out with it £ 
then thread the nut onto the new bolt, g* 
Now hammer the nut back into the i 
wood. It will be aligned and the longer " 
bolt can be removed to allow fastening S 
with the 2" bolt.) 

Next install the drawer stops (16 and 
17) at the rear of the stand. These are 
the l A" thick and 3"-wide strips. Position 
them as in Figure 14 and clamp in place. 
Carefully drill two Vs" holes at each end 
of each drawer stop. These holes should 
go through the strip into the W ply¬ 
wood (5, 6) to 178" deep. They will act 
as guides for the W' hanger bolts (59) 
which will hold the drawer stops onto 
the sides. 

After these eight holes are drilled, 
remove the strips and enlarge the holes 
in the strips with a 3 /i6" drill. 

To insert a hanger bolt, screw a cap 
nut (60) on the bolt end. Then, with the 
drawer-stop strips in place, use a socket 
wrench to drive the wood-screw end of 
the hanger bolt into the W plywood. 
When the cap nut is tight against the 
drawer stop, the hanger bolt is properly 



Figure 13. Drawer guides being attached to the lower sides of the computer stand. (Note 
that these are 22" guides instead of the recommended 24" guides.) 


inserted. 

The drawer stops will have to be 
removed, of course, every time you 
disassemble the stand. For disassembly, 
the cap nut can be unscrewed with a 
snap action. The hanger bolt however, 
may unscrew along with the cap nut. If 
so, back it out far enough to clamp it with 
pliers while the cap nut is loosened. A 
drop of glue on the hanger bolt when it 
is returned to its proper depth should 
prevent a recurrence. 

As you can see with the drawer-stops, 
the points secured by hanger bolts can 
be sensitive areas in the construction of 
the computer stand. They are attached 
to the end grain of W' plywood; and they 
have to be taken off and returned each 
time the stand is disassembled and re¬ 


assembled. This is all the more reason 
why care should be taken in drilling 
those first guide holes. 

To date, however, the potential deli¬ 
cacy has caused no problems. (One 
reason is the stabilizer bar described 
next) 

The design requires a stabilizing bar 
(28) across the front top of the lower 
part of the stand to prevent the sides 
from spreading. If they should spread, 
the drawers will slip off the tracks and 
fall. (Such action is not a recommended 
treatment of a computer or printer.) 

The stabilizer bar is fastened with 
hanger bolts (59) in the same method as 
the drawer stops above. It goes between 
the two sides of the lower section. Its 
location is 314" from the top and 4" from 


TRANSACTION! ™ 

A tax program, a checkbook program, and a 

budget program all in one easy-to-run, menu- 

driven program. The complete personal home fi¬ 
nance program for all your financial transactions. 

• Comes completely set up with over 80 accounts for 
detailed entry to 1040, 1040A, 1040B, schedule C 
and more 

• Balances your checkbook as you make entries 

• Up to 200 user-definable accounts 

• Allows up to 50 separate cash/checking accounts 

• Over 15 print-outs including yearly totals that interface 
directly to your 1040, 1040A, 1040B, schedule C 
and others, Month-to-date, Quarter-to-date, Year- 
to-date reports, and Transaction register 

• Allows budgeting for each account. Will also flag over¬ 
budget accounts 

• Can post one check to multiple accounts 

• Available in both single drive or dual drive. System 
requires hard-sectored H89, H88, H8 • CP/M 
operating system • 64K • any printer with condensed 
print (for 132 column reports). 

• Set includes run disk, data disk (completely set-up), 
practice data disk, easy to follow manual and sample 
print-outs. 

ONLY $70.00 (shipping included—allow 4 weeks for delivery) 

Send check or money order to: 

Night Owl Computer Works 
P.O. Box 30445 
Phoenix, Arizona 85046 
602/581-1206 

CF/M is a registered trademark of Digital Research. 

TRANSACTION! is a registered trademark of Night Owl Computer Works. 



Now be able to run standard 8" Shugart compatible drives 
and 5.25” drives (including the H37 type) in double and 
single density, automatically with one controller. 

Your hard sectored 5.25” disks can be reformatted and 
used as soft sectored double density disks. The FDC-880 H 
operates with or without the Heath hard sectored controller. 

PRICED AT $395 
Includes controller board CP/M boot 
prom, I/O decoder prom, hardware/soft¬ 
ware manuals BIOS source listing. 
HDOS driver now available for $50.00. 
5-20 day delivery-pay by check, C.O. D., Visa, or M/C. 

m Contact: 

C.D.R. Systems Inc. 

7210 Clairemont Mesa Blvd. 

San Diego, CA 92111 
Tel. (619) 560-1272 
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the front. (See Figures 14 and 15.) The 
hanger bolts would then be located 3%" 
from the top and 5 l A" from the front 
Attaching the hanger bolts is easier 
here than with the drawer stops, since 
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the screw end of each hanger bolt goes 
into the end grain of solid wood rather 
than plywood. Nonetheless, care is re¬ 
quired to ensure that the guide hole is 
exactly centered in the stabilizer bar. 


The drawers now need their guides 
(67) installed. Refer to Figure 10. Mark 
a line on the side of the drawers W 
down from the top. Line up the top and 
front edges of the guides with the line 
































































marked on the side and the front edge of 
the shelf, with the nylon wheel down¬ 
ward at the rear of the drawer. Clamp 
the guides and insert the screws sup¬ 
plied with the drawer slides. 


There are four screws per unit, and 
one should be placed in the tab at the 
nylon bearing wheel. There are slots in 
some places for the fastening screws, to 
allow for later adjustment. If the guides 


are installed carefully and the drawers 
are square, readjustment should not be 
necessary. 

The casters should be inserted. A 
sharp blow with a hammer should seat 
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them. The drawers can he put in place 
also. 

Assembly of the upper section 

Now the top part of the stand can be 
assembled. Start with the book shelf and 
frame: position it on one side piece 13" 
down from the top. (See Figures 14 and 
15, and keep the smooth side out.) Clamp 
it in place and then drill the l A" holes in 
the locations indicated in the drawing 
(DA" from the front and back). 

At this point, the other side should be 
clamped in place. In order to have 
everything square, set the first side 
upright on a flat surface when clamping 
the second side to the shelf. Then install 
the bolts and “Tee nuts (62, 63, 64) as 
was done in assembly of the sides to the 
base. This method assures a good square 
fit against the bottom piece. 

Attach the top piece (9) to the sides 
with four hanger bolts (59), 2" from the 
front and back. Be sure to clamp every¬ 
thing in position. Once again, use care 
drilling the guide holes. 

In the same manner, now attach the 
l A" thick plywood back piece (15) with 
five hanger bolts (59). The first four are 
again 2" from the corners. The fifth 
hanger bolt is placed through the back 
piece into the center of the top piece. 

Always clamp everything in place 
before drilling. This results in square 
construction and good fits. For dis¬ 
assembly, always remove the back piece 
before removing the top. 


Assemble the easel by using the IV 2 " 
#10 flat-head screws (57) indicated in 
Figure 14. These fasten the lip (27) to 
the l A" thick plywood (14). Again, clamp 
the parts together before inserting the 
screws. 

Clamp the easel to the top piece. 
Then install the hinges (65) on the top 
piece, using the #6 V 2 ' wood screws 

(71) . (The screws supplied with the 
hinges are usually too long.) Mark the 
holes for the other flap of the hinge on 
the easel. After drilling an Vs" clearance 
hole at the marked places, use #6 flat- 
head bolts %" long (69) with a nut to 
fasten the hinges to the easel. The latter 
operation will be easier if the hinge pins 
are removed. 

When completed, fasten the easel to 
the upper part of the computer stand 
using snap pins (66) in place of the 
hinge pins. Note the quickness and ease 
of assembly and disassembly using the 
snap pins. The same will apply to the 
next assembly. 

The lamp and lamp holder can be 
installed when the easel is detached. 
(See Figure 12.) The triangular supports 
are centered on the easel and at the top 
edge. Position and install hanger bolts 

(72) to fasten the lamp holder to the 
easel. 

Joining the upper and lower sec - 
tions 

I have found it desirable to use the 
upper assembly of the computer stand 


on top of a desk or table. As noted above, 
the hinges that fasten the upper assem¬ 
bly to the lower assembly are set high so 
that they do not protrude below the 
lower edge. This avoids scratching the 
desk or table surface. To achieve this, 
place the upper assembly upon a flat 
surface and fasten the hinges to it ac¬ 
cording to the drawing in Figure 14. Use 
the #6 W wood screws (71). The hinges 
are fastened so that they just touch the 
flat surface. 

Now place the upper assembly onto 
the lower assembly according to Figure 
14, and fasten the other half of the 
hinges to the lower part. To enable 
quick disassembly, replace the hinge 
pins with snap pins. 

And a caution 

There is one caution to be observed. 
To avoid possible tipping of the stand, I 
recommend that only one drawer at a 
time be pulled all the way out. Tipping 
has never happened in my experience. 
The weight of books on the book shelf 
will help to balance the stand. 

During normal use, both drawers 
would not be out at the same time, but it 
can occur. One way to prevent this 
situation is to attach a cord to the rear of 
both drawers and around a drawer stop 
so that the cord length allows only one 
drawer at a time to be in the fully out 
position. 

Enjoy your computer, and its stand, 
wherever you go. 


COMPILER 


AN OUTSTANDING VALUE 


“We bought and evaluated over $1500.00 worth of 
C’ compilers.. .C/80 is the one we use.” 

Dr. Bruce E. Wampler, Aspen Software 
TM author of “Grammatik’. 

Ml Full featured C Compiler for CP/M° with^ 

1/0 redirection, command expansion, 
execution trace and profile, initializers, 

Macro-80 compatibility, ROMable code. 
ri»Hl a Uhl KwM Adds 32 bit data^ 

types to C/80 3.0 compiler. Includes 
1/0and transcendental function library 1 

UBjEEIESi Call or write for 16 page booklet 
detailing our programming languages LISP/80. 
RATF0R, Assemblers, and 25 other CP/M products. 




wmwwmmSi 





i : ; 15233 Ventura Blvd . #1118 

(213) 986-4885 i 

:T_ Sherman Oaks. CA 91403 

Dealer inquiries invited. 
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IBM-PC/ZENITH Z-100 users. 

Expand your computer universe with— 

micro/VERSAL ™ 

A utility program to READ/WRITE over 20 different 5Va 
(CPM, CPM/86, MS-DOS & USER DEFINABLE) disk 
formats. Now you can easily transfer text, data, or pro¬ 
grams between many different micro computers by 
simply loading micro/VERSAL™ and the disk you want 
to READ/WRITE from or to. micro/VERSAL™ also in¬ 
cludes comprehensive utilities to DUMP any 514 disk 
by track, RDSECT to read disk sectors and FAPP, a 
program to append files together to produce a large 
file. For disk formats not directly supported, micro/ 
VERSAL™ provides customization routines that allow 
users to write their own directory routines. 

NOW WITH FORMATTING! 

micro/VERSA L ™ $79.99 

plus $4.00 shipping & handling 

Also COED™ full screen editor. $34.97 

Includes: Stack arithmatic, MACRO commands, multiple 
files, definable function keys and much more. 

CREDIT CARD ORDERS: Master Charge / VISA 

MAIL ORDERS: Checks or money orders. 

N.J. resident add 6% sales tax. 

ADVANCED SOFTWARE TECHNOLOGIES 
417 Broad Street 

Bloomfield, N.J. 07003 

(201) 783-7298 
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1984 SPRING/SUMMER CATALOG 


If you’d like to receive one of the most comprehensive 
catalogs related specifically to Heath-Zenith products, 
call us today! We’ll send you our fully illustrated 24 
page catalog free for the asking. 

Some of the items you’ll find include the Zenith Data 
Systems line of Z100 and Z150/160 computers as well as 
systems hardware and software accessories. Plus our 
own line of add-on peripherals such as thinline eight- 
inch drive subsystems at really great prices. Featured 
are some of the best prices around on MPI printers, 
ZIOO’s, Tandon and Qume disk drives and premium 
quality Dysan diskettes. New products include the 
Prism line of high speed color printers, U.S. Robotics’ 


S100 modems, Z100 color graphic game software, 
Transtar letter quality printers and more. 

We’ve been serving the Heath-Zenith community since 
1979. We’re an authorized Zenith Data Systems dealer 
and MPI distributor and service center. Our reputation 
for fast service and excellent support is our most impor¬ 
tant asset! 


We have thousands of happy customers, including 
some of the largest corporations in the world, govern¬ 
mental agencies and some very distinguished univer¬ 
sities. Just call or write, and we’ll be happy to send our 
new catalog out the same day. 


999South -Odam* 
JQirminjham, Ml 480// 
Phone (313)-645-5365 


data 
systems 


Local Customers — 


Visit Our Retail Store! 
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Getting Sifted 
c Ezantptes^ c& ( functUm 

New ZDOS version includes library with Z100 graphics for CI-C86 
v2 compiler. Structured, indexed collection of over 70 exam¬ 
ples and functions for learning the C programming language. 
Data types, declarations, preprocessor, expressions, looping, 
relational tests, arrays, pointers, strings, functions, macro 
definitions, structures, bitwise, I/O, and customization to 
features of specific computer systems. Library of essential 
source codes is applicable to most standard C compilers with 
little or no modifications. Manual includes hints and comments 
for conversion between popular compilers such as C/80, BDS-C, 
Aztec, DRC and CI-C86. Available in two versions: 


for CP/M (Z90, Z100 - SSDD 5" Disc).$39.95 

for ZDOS (Z100 - DSDD 5” Disc).$39.95 


Send check or money order. 6.5% tax for Calif, residents. 

EIGENWARE TECHNOLOGIES 
13090 LA VISTA DRIVE 
SARATOGA, CA 95070 
(408) 867-1184 

COMPILERS L PROGRAMMING EDITORS 

LUCIDATA PASCAL & TRANSLATE by POLYBYTES 
C/80 & MATHPACK by THE SOFTWARE TOOLWORKS 
C86 by COMPUTER INNOVATIONS 
BDS-C by BD SOFTWARE 
EDT for ZDOS 1 & 2 
PIE 1.5 

Write or call for low prices. 


J 
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LEARN A NEW WORD FOR YOUR VOCABULARY 1 

ZPAY\ ze pa\n, 1: A computer payroll system for the Zenith and 
Heath computer systems 2: The act or fact of paying or being paid 3: 
The status of being paid by an employer 


ZPflV PAYROLL SYSTEMS Presents 
ZPAY available for ZDOS or CPM — The SUPER Payroll System 

Some of the features available in the ZPAY Payroll System 

• User Friendly — Menu Driven 

• Available for ZDOS or CPM 

• No interpreters necessary 

• Super FAST operation 

• Attractive 3 ring binder manual 

• User changeable State & Federal tax tables 

• User selected pay periods 

• Maintains payroll records required by law 

• Prints out easy to use and read reports 

• Choice of two different check formats 

• Plus many features of systems costing much more 

May be seen at many Heathkit Electronic Centers or order yours 
today from ZPAY Payroll Systems — Only $100.00. 


Please send me ZPAY for □ ZDOS □ CPM for- 

Name -—- 

Street --- 

City _ State- Zip 


-State. 


Phone . 


Visa/MC Card# 


expires 


Orders shipped by UPS. Enclose $100.00 plus $4.00 per order for 
shipping and handling. Payment by check, money order, or Visa/ 
Master Card. Allow 2—4 weeks for delivery. 

ZPftY PAYROLL SYSTEMS 

3516 Ruby Street • Franklin Park, IL 60131 • (312) 671-3364^ 
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Controlled Data Recording Systems Inc. 


AVAILABLE NOW THE FDC-H8 

DOUBLE DENSITY 8” AND 5.25” CONTROLLER FOR THE H8 COMPUTER 


Has all of the capabilities of our popular FDC-880H controller, with the added features of; 

• Direct memory access (DMA) data transfer. 

• Hard sectored controller (HI 7) incorporated on the board. 

• Runs with the standard 8080 CPU card and with Z80 CPU upgrades. 

• Accesses both hard sectored disk formats and soft sectored disk formats through the same 

drives attatched to the FDC-H8 without hardware additions. Price $495.00 

NEW PRODUCTS FOR THE FDC-880H 

DM-1 DUAL BOARD MODIFICATION KIT $29.95 

Allows for both the FDC-880H and the H88-4 controller cards to interface with the same 5.25” 
drives. Drives will run as both hard sectored format and soft sectored format depending upon the 
logical drive letter. 

CDR BIOS by Livingston Logic Labs $60.00 

Enhanced version of Heath/Zenith CP/M 2.203 BIOS with ZCPR. Supports all Heath/Zenith disk 
formats through the FDC-880H and the HI 7 controllers. 

CDR DVD by Livingston Logic Labs. $50.00 

HDOS driver for running double density HDOS through the FDC-880H 

Shugart Slimline 5.25” 40 track double sided drives $275.00 

Shugart Slimline 8” double sided drives $525.00 


Contact: 

5-20 day delivery-pay by check, C.O.D., Visa, or M/C 


C.D.R. Systems Inc. 

7210 Clairemont Mesa Blvd., San Diego CA 92111 
Telephone: (619) 560-1272 
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ASSEMBLER CAN BE FUN 


Announcing the OMNICODER™ Assembler 

Meaningful prompts. Descriptive error messages. Unlimited nesting 
of INCLUDE and macro. Macro definitions with both positional 
and keyword parameters. Global macro symbols. Subscripted 
macro symbols. User controlled disk search order. Symbols up to 
eight characters. List and display files can be directed to terminal, 
printer, or disk. Uses disk work files for expansions. Produces 
object modules to be linked by linkage editor. Object format de¬ 
signed to be compatible with multiple processors (up to 32-bit 
addressing) in order to support planned additions (initial release 
will only assemble Z80® code). 

System Requirements 

Z80®. 64K. CP/M®. One or two disk drives (depending on drive 
and storage capacity). Formats: 5-inch hard or soft-sectored 
(48 t.p.i.), 8-inch. 

Future Plans 

We plan to add multiple CPU and MNEMONIC capabilities. This 
assembler is intended to become part of our PANDORA OPER¬ 
ATING SYSTEM (watch for announcement). 

Ordering Information 

Price: $90 per site (USA only, no foreign orders). Ohio residents 
add 5.5% sales tax. MC®/Visa®: include name, number, expiration 
date, signature, and phone number. Allow six to twelve weeks for 
delivery. Send order to: 

MOCKINGBIRD DATA SYSTEMS 

2296 Hoover Rd. 

Grove City, OH 43123 

Trademarks: Zilog: Z80®. Digital Research: CP/M®. Heath Company: HDOS™ 
Mockingbird Data Systems: OMNICODER™, PANDORA™ 
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H89/Z90’s CAN 
NOW DEAL WITH 
A FULL DECK! 

THE ORIGINAL ALL-IN-ONE 
ACCESSORY BUS EXPANDER. 


MH89+3 doubles expansion capacity. Allows 
for 6 right-hand type cards instead of the usual 3. 
Room at last to run those neat accessory boards 
you’ve seen advertised! 

Piggyback motherboard installs internally with a 
screwdriver in just minutes - with no modifica¬ 
tions! 3 slots exactly duplicate the originals. The 
3 added slots occupy unused addresses and 
eliminate previous conflicts. 100% compatible 
with all accessory boards! 

No overheating problems! Simple design draws 
little power. Leaves plenty of overhead for the 
minimal load of most accessories. Full technical 
information provided. 



The best news about this “No-hassle” design is 

the price — ON LY $ 1 50. About 1/3 the 

price of other solutions! 

Price includes assembled and tested MH89+3 
expander, complete instructions and one (1) year 
warranty. CA residents add 6% tax. USA include 
$5 shipping. Foreign add $10. Telephone and 
COD orders accepted. 



mako data products 

1441 -BN. RED GUM, ANAHEIM,CA92806 
PHONE (714) 632-8583 
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Introduction to Pascal: Part 1 

Tiny Pascal is more than big enough to let a BASIC programmer team 
computing’s most popular structured language. 


If you have been programming in 
BASIC for a while, you may have been 
looking for a way to escape from its line 
numbering constrictions and slow exe¬ 
cution speeds. If you have been thinking 
of Pascal as an alternative, you may have 
been searching for a simple way to 
understand its curious zig-zags. 

Well, look no further than Tiny Pascal! 
This is a high-level computer language 
that follows the fundamental syntax of 
the best of the Pascal compilers around; 
and it translates rapidly into fast running 
binary code. Moreover, it is probably the 
least expensive version of Pascal avail¬ 
able: $20 for members of the Heath 
Users’ Group (HUG), $25 from Soft- 
Shop of Sudbury, Massachusetts. (By 
comparison, a full-sized Pascal fre¬ 
quently costs around $300 or more.) 

There is a cost, however: the main 
sacrifice is that you can only use integers 
from -32,768 to +32,767. But who 
needs all that small stuff to the right of 
the decimal point, anyway? Your little 
pocket calculator takes care of that more 
easily, and probably more accurately, 
than most forms of BASIC. 

A large number of personal computer 
programs are used as filing and retrieval 
systems, or for games. All of these can be 
done entirely with integers. And many 
can gain from the speed of a binary code 
program—and from the extra memory 
made free by not having to carry the 
huge BASIC interpreter. 

Of course, you might say, why not use 
assembly language? For a non-profes¬ 
sional hacker, short assembly programs 
are fine. But a single function in Pascal, 
clearly labelled (in English), saves writ¬ 
ing at least 10 and sometimes 30 lines of 
cabalistic code in assembly. This is not, 
however, a sales pitch for Pascal, but a 
tutorial on a simplified form of Pascal. 
Once you can handle Tiny, you have 
jumped the biggest hurdle in learning 
any Pascal—where to put those dad- 
burned semicolons. 

Tiny Pascal was first described by 
Kin-Man Chung and Herbert Yuen in 
three articles in Byte magazine (Sep¬ 
tember, October, and November, 1978). 
It went through a few transformations, 
and Jim Teixeira of SoftShop wrote the 
compiler for use under the Heath Disk 
Operating System (HDOS). This be¬ 
came available to HUG members a few 
years ago. Version 4.1, now on HUG disk 
885-1086, includes some of the modifi¬ 
cations made by Michael Kroska and 


William Tavolga 

Fred Pospeschil. The latter has created 
some incredible graphics routines that 
can be run through the Heath color 
boards (H8 and H/Z89 versions). The 
binary-code programs generated by 
Tiny Pascal are almost as fast as assembly- 
language versions, so that smooth ani¬ 
mations are possible. All of these were 
made to run under HDOS. 

Recently, SoftShop began to offer Jim 
Teixeira’s latest development of Tiny 
Pascal to run under CP/M 2.2. This 
version includes many of the new in¬ 
creased capabilities of the HDOS ver¬ 
sion. All the documentation, however, 
assumes you know how to program in 
Pascal, and only lists the features unique 
to Tiny. 

In this series of articles, I shall assume 
that the reader is a BASIC programmer 
who has had no Pascal programming 
experience at all, so we’ll start from the 
bottom. I shall use the HDOS version in 
all my examples; but, when convenient, 
the differences in the CP/M version will 
be mentioned. 

As the the King of Hearts (in Alice) 
said to the White Rabbit: “Begin at the 
beginning,... and go on till you come to 
the end: then stop.’’ Well, in Pascal, you 
have a choice of what you consider the 
“beginning.’’ 

If you start from the beginning of the 
program itself, you will see an important 
feature of Pascal’s structure. After the 
name of the program, all labels are 
declared, then all constants are defined, 
then types are defined, then variables 
are declared, and only then do you get 
around to actual programming. And 
even so, you first find all your sub¬ 
routines and expressions. The main 
program that uses all this is at the very 
end. Within any subroutines (called 
procedures or functions, in Pascal) a 
similar format applies. 

There are a number of virtues to 
Pascal’s structure. The intent of Pascal’s 
inventor, Niklaus Wirth, was that your 
program should reflect the structure of 
the job you are doing. You need only go 
to the main program to see how it calls 
upon the various procedures. 

Further, having each procedure as an 
independent module makes debugging 
easier. (And having the procedures 
clearly listed makes it easier to use any of 
them to do a similar job in another 
program.) Finally, being able to give 
things English-like names makes read¬ 
ing the program relatively straightfor¬ 


ward—no more reading a goto and 
struggling to remember what subrou¬ 
tine starts on line 2953! 

The variables and constants, etc., are 
declared at the beginning of the pro¬ 
gram to make things easier when your 
program is compiled into machine- 
readable form. By the time the compiler 
reaches the main program, it will know 
the meaning of anything referenced 
there. The compiler is spared the neces¬ 
sity of wandering around looking things 
up. And you are spared having to wait 
while it wastes time. 

So, where shall we start? Unlike the 
White Rabbit, and your computer, we 
may find it best to start at the end. The 
main program is where the action takes 
place. So that is where I shall start. 

The program block 

Let’s first take the simplest possible 
program, just one instruction—in this 
case, to write the sentence “This is a 
program”. Every time you have a se¬ 
quence of two or more instructions, you 
have to precede the sequence with 
begin and finish with end. This is a 
program block. 

Each statement within the block has 
to be terminated with a separator: the 
ever-present semicolon (;). 

So if the block were an instruction 
within the program, then the semicolon 
would be used: end ; . A single block can 
be an entire program, though. In that 
case, the last statement would be end. 
with the period attached. 

In this example, a simple program 
block is: 

BEGIN 

WRITE('This is a program'); 

END. 

Notice that Pascal has a style of writ¬ 
ing that uses indentations to clarify the 
program to the human. It also makes it 
look like a poem by Ezra Pound. Briefly, 
you will indent succeeding lines if they 
are subsidiary to the prior line. WRITE..., 
above, shows what it is we are BEGINning, 
so it gets indented. END, however, is sort 
of “equal” to BEGIN, so they go at the 
same level. 

The example above uses the one and 
only instruction, WRITE, that Tiny Pascal 
has available in order to print on the 
console. It is equivalent to BASIC’s 
PRINT command. The material to be 
printed on the console must be enclosed 
in parentheses, and the literal string 
must be enclosed in single quotes. This 
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Interpreters versus compilers 


Pascal comes to you as a compiler , 
as contrasted with BASIC, which 
comes in the form of an interpreter 

BASIC users bemoan the fact that 
their precious memory must be clut¬ 
tered with at least 20 kilobytes of 
BASIC interpreter. No matter how 
small the actual program is, the 
random-access memory (RAM) has 
to have all possible BASIC operations 
and functions ready and waiting. You 
may never use a trigonometric func¬ 
tion, yet all these complex mathe¬ 
matical functions are still waiting to 
be used, filling valuable memory 
locations. 

A partial solution to this problem is 
to use a BASIC compiler (Microsoft’s 
bascom, for example). This proce¬ 
dure creates a machine-language 
program in the .abs or .com format 
which can be called directly from the 
system command mode. Such a pro¬ 
gram generally occupies about 10- 
15% less RAM than the combination 
of the BASIC interpreter and BASIC 
program. But there is still a consider¬ 
able “overhead” of RAM that must be 
carried about. The chief advantage is 
that one gains at least a doubling of 
the operating speed. 

Some languages come to you in the 
form of a compiler, as do FORTRAN 
and Pascal. They take your program 
text (the source code) and boil every¬ 
thing down to only the functions and 
operations that you actually use. An 
assembler is the most efficient of the 
compilers. It gives you a program 
(object code) that consists of the 
minimum number of machine code 
instructions to do your job. The Pas¬ 
cal compilers are almost as efficient 
as assemblers. Additionally, they 
have the tremendous advantage of 
permitting you to write your program 
in space-saving semi-English in¬ 
structions. A compiler also includes a 
library of functions that you can call 
up. The size of the library varies with 
the level of Pascal. Tiny Pascal, of 
course, is the most compact and 
simple; and consequently, the easiest 
to learn. 

The general procedure in Tiny 
Pascal is to write your source code 
with your favorite word-processing 


or text editing program. Once saved 
with an extension such as .tps or .pas, 
you then call up the compiler 
tpascal. The first stage of this pro¬ 
gram is to take your source code and 
convert it into a temporary file 
named pcode. This may be a fair 
sized file, so make sure there is space 
on your disk. 

(By the way, Tiny Pascal’s pcode 
file should not be confused with the 
pseudo code (p-code) of UCSD Pas¬ 
cal. In UCSD Pascal, the pseudo¬ 
code file is produced to provide a 
highly portable code that can be used 
on all the different computer brands 
that can run UCSD Pascal. Tiny Pas¬ 
cal has not been written to allow such 
a process.) 

Check the instructions of your 
version of tpascal, and run the con¬ 
figuring program to tell the compiler 
where to put the files it will create. 
tpascal will stop if there are any 
syntactical errors, and give you a 
rough idea of where and what the 
error might be. The most frequent is 
the omission of a semicolon. Return 
to your editor, locate and correct the 
error, and try to recompile. Be pa¬ 
tient. Long programs take longer, 
and the error messages can be 
confusing. 

Eventually, the program is com¬ 
piled and the pcode file is saved. 
tpascal then automatically links to 
the translat program, translat 
normally must be on the same disk as 
tpascal. It converts the file pcode 
into a runnable, compact object 
code, and erases the temporary 
pcode file. The object code will have 
an .abs or .com extension. 

The next thing is to run your 
program. This (as the matador said) is 
the moment of truth. Three things 
can now happen: 1) the program will 
run exactly as you wanted it; 2) the 
program will run, but not quite do 
what you wanted; 3) there will be a 
complete system crash. If 1), you go 
celebrate, and start your next pro¬ 
gram. If 2), you review your source 
code and see if you can figure out 
what went wrong. If 3), the same as in 
2), except you reset and reboot and 
cry a lot 


program will simply type the message 
on the console, and return to HDOS 
command mode. 

The parentheses and quotes are nec¬ 
essary to get your program to work when 
compiled. But Pascal compilers care not 
about style or indentations. Spaces are 
required in only a minimum number of 
cases. They show, for instance, the ends 
of variable names, and they show the 
ends of special words such as var, const, 
etc. All extra spaces and lines are ig¬ 
nored. You can write your source code 
in lower- or uppercase, since all pro¬ 
gram directions are converted to upper¬ 
case. (The CP/M version of Tiny Pascal, 
though, does not accept lowercase.) 

Variables: characters and integers 

Strictly speaking, there is only one 
kind of variable permitted in Tiny Pas¬ 
cal: the integer. But the integer can also 
stand for an ASCII character. If you 
assign a value of 65 to variable x, and if 
you then give a command such as 
write(x); the result will be the letter “A” 
printed on the console. 

Curiously, if you assign a value of 193 
to x, the same command will still print 
“A”; 193-65=128, or two to the seventh 
power. In fact, the write(x); command 
strips away all but the lowest seven bits 
of the number, and sends its equivalent 
to the console. 

How can you output the integer itself, 
you may well ask. Just add the symbol # 
to the variable. With x set to 65, the 
command write(x#) ; will produce the 
number 65 on the console. The range 
available is from -32,768 to +32,767. 
There is also an octal output format 
available, and the symbol % used in the 
same way as the # will output the 
number in split-octal format (hexadec¬ 
imal format in the CP/M version). In 
octal, the range is from 0 to 377377 
(65,535 decimal). 

To output a series of arguments, a 
comma is used to separate them, as in: 

WRITE(A,' is equivalent to \B#); 

If A=65 and B=66, the printed state¬ 
ment would look like this: 

A is equivalent to 66 

The following program assumes that a 
is 65: 

BEGIN 

WRITE('The letter \A,' = \A#) ; 

END. 

and will print: 

The letter A = 65 

Since this is a no-frills language, the 
output of a write command gives you 
exactly what you send: no spacing, no 
formatting, no carriage return. The octal 
format includes leading zeros, e.g., octal 
65 will appear as 000101. If you want a 
carriage return/line feed, then 
write(io); , and in HDOS the line-feed 
code automatically adds the return. For 
just a return, you write(13). (In CP/M, 
both codes 13 and 10 must be sent.) 

A variable identifier must begin with 
a letter, but may contain any combina¬ 


tion of letters and numbers up to a 
length of eight characters. Anything 
beyond eight will be ignored. In most 
versions, the underline character can 
be included, but only for your conven¬ 
ience. The compiler ignores it; i.e., 

VAR_ONE is equivalent to VARONE. As 

mentioned above, lowercase letters are 
converted to uppercase. 

One of the most characteristic fea¬ 
tures of Pascal is that, as noted above, 
you must declare any and all of the 


variables that you will use. This declara¬ 
tion is made at the beginning of the 
program (or subroutine) in the form: 
VAR A : INTEGER; 

If more than one variable, then you can 
say: 

VAR ABLE, BAKER : INTEGER; 

Note the use of the colon as an assign¬ 
ment symbol, the preceding var, 
commas as separators, and the invari¬ 
able integer (invariable in Tiny Pascal, 
anyway) followed by the equally ubiqui- 
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CONST ESC = 27; 
VAR A : INTEGER; 
BEGIN 

WRITE(ESC,»E»); 
A:=90; 


! assign value of 27 to ESC ! 
! declare A as a variable ! 


! this will clear the screen ! 

! assign value of 90 to variable A ! 
WRITE(A, 1 = 1 ,A#);! print: Z = 90 ! 

WRITE(IO); ! output carriage return & line feed ! 

A:=65; ! reassign 65 to variable A ! 

WRITE(A,A#,10); ! print: A65 then carr.return/line feed! 
END, ! return to HDOS ! 


Listing 1. A typical Tiny Pascal program looks like this, with comments (like REMarks in 
BASIC) enclosed in ! !. 


! declare your variable names ! 


VAR A, B : INTEGER; 

BEGIN 

A:=10; B:=20; ! assign values ! 

WRITE(10,((A*2+B) DIV 2)#,10); 

! print carr.return 
then calculate A*2+B as 40 
then divide by 2 to give 20 
then print integer value and 
another return ! 

END. 


Listing 2. The use of parentheses dictates the order of mathematical operations. 


tous semicolon. 

You can also declare any constants 
that you might wish to use in the pro¬ 
gram. The constant declaration, if any, 
must precede the variable declaration, 
and take the form: 

CONST ESC = 27; 

Here the plain equal sign (=) is used. 
Notice, again, the semicolon. 

Array variables 

In BASIC, an array must be declared 
in advance using the format DlMension 
X(n), to establish an array of variables 
from X(0) to X(n). In Pascal, as in BASIC, 
you must declare the extent of your array 
at the beginning of your program or 
subroutine. The format of the declara¬ 
tion is: 

LIST : ARRAY [22] OF INTEGER; 

The array is then assumed to be from 0 
to 22. Notice the use of brackets ([]); 
each of the members of the array would 
be designated as LlST[l], LIST[2], ... 
LIST[22] . Tiny Pascal does not permit 
anything other than single-dimensioned 
arrays. 

The assignment code 

A very common operation you will 
use is the equivalent of BASIC’s let 
command, assigning a value to a variable. 
The symbol used for this is :=. Its 
general usage is virtually identical to the 
= in BASIC. The procedure for incre¬ 
menting is the same as in BASIC: a : =a+i ; . 
To assign an ASCII character to a varia¬ 
ble, the single quotes are used: e.g., 
A:='A' ; , making A equal to 65. 

A typical program now looks like the 
one in Listing 1, with comments (like 
BASIC’s REMarks) enclosed in ! !. 

The equal sign by itself signifies a true 
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equivalence in the Boolean sense; that 
is, something that will be evaluated to 
find out whether it is true or false. For 
example, a=i is something that may be 
true or false. 

Being a no-frills language, Tiny Pascal 
does not take the trouble to zero your 
variables or arrays. So, contrary to 
BASIC, you cannot assume that x or 
list[7] equals zero before you assign any 
value. 

So you must say X:=o if you expect it to 
be zero. Also, Tiny Pascal does not issue 


any error messages if you go beyond the 
array you have declared. If you have 
declared: 

LIST : ARRAY [10] OF INTEGER; 

and you make the statement: list[H]:= 3, 
either you will get some nonsensical 
result, or the program will stop and 
remain in a state of catatonic 
astonishment. 

Other symbols 

The standard arithmetic operators +, 
- and * can be used in any expression. 
Regarding division, Tiny Pascal permits 
only division by integers, symbolized by 
div. Parentheses should be used care¬ 
fully, since there is no operator prece¬ 
dence, and in a sequence such as: 

A := 2+4*3-1 DIV 5 

the operations are performed in order 
of appearance. Comparative symbols <, 
>, <=, >=, and <> are used as Boolean 
expressions that are evaluated as true or 
false. The Boolean algebraic operators 
AND, OR, and NOT are built in. Tiny 
Pascal also includes the MODulus oper¬ 
ator, to produce the remainder left over 
from simple division (47 MOD 4=3). 

Some punctuation marks have special 
functions. Any comments can be en¬ 
closed either in exclamation points, ! !, 
noted above, or braces { }. (Comments 
will be ignored by the compiler.) The 
semicolon is essential as a statement 
separator. (It is optional before an end 
and should not be used after the term 
else. But that will be explained later.) 
The colon has a special meaning in the 
initial declaration of variables. (See 
above.) The brackets [ ] are also used, 
but only in arrays and similar conditions. 

To illustrate, Listing 2 is another 
sample program. 


PROCEDURE D0_IT; 

VAR P, Q : INTEGER; 

BEGIN 

Sequence of statements and directives. 
END; 


Listing 3. A Pascal procedure must begin with the declaration. 


VAR A : INTEGER; 

! declare variable A ! 

PROC D0_IT; 

! define a subroutine ! 

VAR B : INTEGER; 

! declare a variable within routine ! 

BEGIN 


B:=4; 

! assign value to B ! 

WRITE((A#B)#,10); 

! print product of A times B ! 

END; 


BEGIN 

! main program ! 

WRITE(27, f EM ; 

! clear the screen ! 

A:=213; 

! assign variable A ! 

D0_IT; 

! go to subroutine ! 

END. 



Listing 4. Note that even in this very brief example, the main program is preceded by 
a declaration of variables (only one, here) and a definition of procedures (the 
procedure no it) . 






VAR A, C : INTEGER; 

! declare variables A & C ! 

PROC D0_IT; 

! define a subroutine ! 

VAR B : INTEGER; 

! declare a variable within routine ! 

BEGIN 


READ(B#); 

! request input of integer ! 

WRITE(C,' ',(A»B)#,10); 

! print ASCII of C, 

space, and the product of A times B ! 

END; 


BEGIN 

! main program ! 

WRITE(27>'E'); 

! clear the screen ! 

WRITE(’Enter number 

: ’); 

READ(A#); 

! request input of integer ! 

WRITE(’Enter character : ’); 

READ(C); 

! request input of a character ! 

DQ__IT; 

! go to subroutine ! 

END. 


Listing 5. The use of the number sign (#) in read(a#) indicates that a numeric entry 

is required from the keyboard. Any non-numeric entry will produce input error. 

VAR A, B, C : INTEGER; ! declare variables ABC! 

PROC D0_IT (X); ! 

define a subroutine that uses X ! 

BEGIN 


C:=B*X; 

! assign value of B*X to C ! 

END; 


BEGIN 

! main program ! 

WRITE(27,'E>); 

! clear the screen ! 

B: =3> 

! assign value to B ! 

WRITE('Enter number 

: '); 

READ(A#); 

! request input of integer ! 

D0_IT(A); ! 

go to subroutine defining X as A ! 

WRITE(C#,10) 

! print value of C ! 

END. 



Listing 6. An illustration of the use of a dummy variable, X, in writing a procedure used 
by the main program in connection with the variable A. 


Subroutines: procedures and func¬ 
tions 

In BASIC, how many times have you 
set up a subroutine, then later gone 
scurrying to find the right line number 
for your gosub statement? Not to 
worry—in Pascal, every subroutine has 
an identifying name. In your text pro¬ 
cessing, you can move that subroutine 
around and put it anywhere in the 
source code. The only restriction is that 
the subroutine must be defined before it 
is called up. This has the value of forcing 
you to structure all your subroutines, 
and not hesitate to make up as many as 
you could possibly need. Pascal pro¬ 
grams often turn out to be a long series 
of subroutines, and a short main pro¬ 
gram tacked on at the very end. 

Subroutines are of two types, pro¬ 
cedures and functions; and there is 
some overlap in what they do. Let me 
put functions aside and concentrate on 
procedures. (Functions will be covered 
in the next installment.) Each proce¬ 
dure must begin with the declaration, 
like a fanfare to show you really mean it. 
(See Listing 3.) 

The first word in Listing 3, procedure, 
can be shortened to proc (proce in the 
CP/M version). The procedure’s identi¬ 
fier, its name, obeys rules like the varia¬ 
ble name. But in Tiny Pascal, only the 
first five characters are recognized. No¬ 
tice the everpresent semicolon after the 
procedure declaration, followed by a 
declaration of constants and/or varia¬ 
bles, if any. These constants and varia¬ 
bles are valid only within the body of this 
procedure, as opposed to the declara¬ 
tion at the beginning of the program 
which validates names for the entire 
program. The final flourish is end ; —with 
another semicolon. 

Another demonstration can be found 
in Listing 4. 

Input from console 

Before we try to write any sort of 
practical program, it’s necessary to be¬ 
come acquainted with some of the fea¬ 
tures of the read statement, which is 
similar to the input of BASIC. The main 
difference is that you can only read a 
single keystroke at a time, since there 


are no string variables permitted in Tiny 
Pascal. The statement read(a) ; will stop 
the program until a console key is 
pressed. The ASCII value of the key 
pressed will appear on the screen and 
the value will then be assigned to varia¬ 
ble a, but the program will still not 
proceed until you hit return. You can 
request an entry of several variables by 
the statement 

READ(A, B, C); 

Three different variable values can be 


set, but the procedure requires the 
entry of a separator character between 
A, B, and c, followed by a carriage return. 
The separator can be anything: a 
comma, a space, or some symbol. In most 
versions, if you only enter the first of the 
variables, and hit return, the rest will be 
ignored. Since Tiny Pascal does not zero 
the variables, though, their values will 
be unknown to you (unless they were 
previously assigned a value). 

To read an actual integer number 


PRINT SPOOLER 

PRTSPOLR is a background program which will allow 
the printing of text, program, document, etc. 
files (from 1 to 6) at the same time you are using 
your computer for something else; such as entering 
a BASIC program, editing a text file or any other 
function which requires console input. The file is 
printed while the terminal is waiting for 
sanething to be typed. 

Requires CFM 80/35 and a printer. Costs only $25. 


FORMAT TEXT FILES 

using PRINTTT, PKENHT is a text formatter with 
essentially the same capabilities as the text 
formatting portion of WORDSTAR. Formatting is 
specified by control words which begin with a 
period followed by 2 uppercase letters. Output can 
be directed to either a terminal, a printer or a 
disk file. 

Requires CPM 30/85. The cost is only $49,00. The 
users manual is available separatly for $15.0G. 



Send check or money order (no CODs or charges) to KCSS (KANDUEAZY COMPUTER 
SOFTWARE SERVICES), 6218 3L0SSGM LANE, ALEXANDRIA, VA 22310, (703) 922-9450. 

Please include $1.50 for shippinsr/handling. Virginia residents add 4% sales tax. 
ALL ZENITH DATA SYSTEMS PRODUCTS AT 10-25/S DISCOUNT 1 . FREE CATALOGUE 
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IF ((A+4<6) OR (A-3>1)) AND (B«2<>C) THEN 
BEGIN 
Z:=17; 

WRITE(’This is a test. 1 ); 

END ELSE ! note absence of ; here ! 

BEGIN 
Z: =- 78 ; 

IF W=25 THEN WRITE(*You passed the test. 1 ); 
END; 

Listing 7. An example of if. .. then. .. else. 


from the console, the form becomes 
read(a#) ; and a numeric entry is re¬ 
quired, followed by a carriage return. 
(See Listing 5.) In this case, a numeric 
prompt symbol # appears. Any non¬ 
integer entry will print input error on 
the screen, and you will have to repeat 
the entry. For multiple variables, as in 
read(a#, b#, c#) ; , each entry must be 
followed by a carriage return. In this 
case, the variable is assigned the appro¬ 
priate integer value. Entry of a number 
beyond Tiny Pascal’s integer range gives 
a nonsensical result. 

To handle octal numbers, use the 
symbol %. So, to have numbers printed 
in octal form, say write(a%) ; . As noted 
above, the form will be split-octal with 
leading zeros included. (In the CP/M 
version, the % represents hexadecimal 
format) 

A neat trick that is available is to in¬ 
clude a dummy variable in your pro¬ 
cedure identification: 

PROC DO_IT (X): 

Your main program can put any value, 
variable, or expression in place of X, 
and whatever is done to X within the 
body of the procedure is also done to its 
replacement. Listing 6 is an example. 

The same procedure (subroutine) can 
be used with different values inserted. 
Multiple values can be used if separated 
by commas, as: 

PROC DO_IT (X,Y,Z): 

This makes it a much more versatile 


GRAFIT® 

POWERFUL, FLEXIBLE 
XY-PLOTTING 

• Points with symbols, smooth 
curve, function, best-fit nonlin¬ 
ear function, multiple combina¬ 
tions 

• Log or linear, variable size, 
automatic/specified labels 

• Plot from disk or enter, save 
entries 

• Regular, intermediate, advanced 
levels 

• Hard copy on popular printers 

$50.00 (check or money order) 
Z100 with Z-BASIC 

SciMed Analysis 

2622 Noyes St. 
Evanston, IL 60201 
312/328-5687 


Circle #245 on Reader Service Card 

78 Sextant July-August 1984 


routine than the standard BASIC GOSUB. 

Conditional statements 

One of the most important features 
and facilities of any computer language 
is the conditional if... then... statement. 
In Pascal, this works just about the same 
as in BASIC. The if clause must be a 
Boolean expression that evaluates to 
either true or false. Any of the following 
operators can be used: =, <, >, <=, 
>=, and <>. As in BASIC, several ex¬ 
pressions can be linked with the Boolean 
operators and and OR; but each expres¬ 
sion or group must be delimited with 
parentheses, as in the example in Listing 
7. The then clause can be any instruc¬ 
tion or group of instructions. A single 
instruction needs only a semicolon to 
end the entire statement; but multiple 
instructions must be enclosed by begin 
and END;. 

You can add an else clause, but then 
the semicolon at the end of the then 
clause must be omitted. If the else 
clause is a series of expressions or state¬ 
ments, then it too must begin with begin 
and end with end. All these begins and 
ends act as sort of super-parentheses, 
and the compiler keeps careful track of 
them for you, flagging errors if you miss. 
If you use the indented format, you can 
keep track of these program blocks 
better. Here is a simple example: 

IF A<=B THEN WRITE('YES'); 

A complex example can be found in 
Listing 7. 

Something you don’t have in BASIC is 
the case statement. This is a sort of 
multiple-choice version of if... then... . 
You first set up a variable (or equivalent 
expression), then list all the possible 
Boolean equivalences of that variable; a 


different course of action can be fol¬ 
lowed for any case in which one of those 
equivalences is true. Given a variable A, 
for example, you can ask if A = 1, or 2, 
or 3, or 17, or 23. If any one of those is 
true, then the program will branch ac¬ 
cordingly. As you might imagine, there 
is a strict set of syntactical rules that 
must be followed. First is the introduc¬ 
tion of the variable to test: 

CASE A OF 

where a is your variable or equivalent 
expression, e.g., (a+2) or (c mod b). Next, 
you list the equivalences possible, fol¬ 
lowed by a colon and a complete state¬ 
ment of what is to be done if that 
particular equivalence is true. The 
equivalence statement must be a con¬ 
stant—no variables or expressions 
permitted. 

The statement for each alternative 
can be as complex as you wish it to be. 
Nesting of case statements is permitted, 
just as nesting if... then... else... state¬ 
ments is permitted. Just make sure of the 
scope of all the begin/end groups. You 
can even tack on an else clause as a final 
alternative, but watch the use of semi¬ 
colons and the final end ; . Keeping track 
of all this is where adherence to the 
indentation style really pays off. See 
Listing 8 for an example. 

Every alternative in Listing 8’s case 
statement, except the last, must end 
with a semicolon. 

Speaking of the eternal ;, in Tiny 
Pascal, at least, it is optional with any 
statement preceding end. But person¬ 
ally, I always put it in to avoid confusion. 

Compiling your program 

At this point, you may want to think of 
some programs you can write; or per¬ 
haps you could run some of the simple 
examples above. You will need an edit¬ 
ing program to write the source code. 
Any one will do, so long as it generates 
an ASCII file. I find that pie from The 
Software Toolworks is fast and uncom¬ 
plicated. Follow the directions for your 
compiler. The HDOS version requires 
you to run tpascal, then enter the file 
name. The final program is translated by 
the translat program into an .abs for¬ 
mat. The CP/M version is similar, and 


CASE A OF 

3 : WRITE( l A=3 t ); 

124 : BEGIN 

Z:=45; 

V:=A+B; 

END; 

1 Q 1 : WRITE(Atf) 

ELSE 
BEGIN 
D0_IT; 

V: =’ Q 1 ; 

END 

END; 


! note the last statement omits ; ! 


! jump and do procedure D0__IT ! 


! here too - no semicolon ! 

! CASE statement must have an END; ! 


Listing 8. Nesting of case statements is permitted. Keeping track of all this is where 
adherence to the indentation style really pays off. 





Particularly if you’re a beginner, 
you may wish to read more about 
Pascal. Two articles we’ve had in 
Sextant are “A Candid Look at Tiny 
Pascal,” by Arnold R. Madeira in 
issue #1, Spring 1982, and “Pascal 
Elucidated,” by Hugh Kenner in #6, 
Summer 1983. 

But you may also be looking for 
something more. This series is aimed 
at the BASIC programmer “moving 
up.” If you’re in that category, you’ve 
got a lot to choose from. 

One standard is by Kathleen Jen¬ 
sen and Pascal’s originator, Niklaus 
Wirth. It’s Pascal User Manual and 
Report, published by Springer- 
Verlag. Another on the same level is 
A Practical Introduction to Pascal by 
I. R. Wilson and A. M. Addyman, also 
from Springer-Verlag. 

Unfortunately, neither of those 
may help you if you’re a novice. 

Pascal is a language that tells the 
computer everything it needs to 
know before it starts to work. Fune- 


A quick bibliography (and editorial) 

tions and procedures are used only 
after they’ve been defined. Pascal’s 
leading lights, though, do not seem 
willing to write in as structured a 
fashion as they expect us to program. 
The novice should have a teacher or 
friend to provide an introduction to 
these “introductory” texts. 

One book that’s gained quite a 
few adherents is Oh! Pascal! by Doug 
Cooper and Michael Clancy, pub¬ 
lished by Norton. It’s been recom¬ 
mended as quite good for those 
who’ve never even seen a program. 

Another book that you might want 
to check out is Microcomputer Prob¬ 
lem Solving Using Pascal, by Kenneth 
R. Bowles (also from Springer- 
Verlag). I haven’t seen it myself, but 
I have seen another of his books. 
Beginners Guide for the UCSD 
Pascal System, published by Byte 
Books (a subsidiary of McGraw-Hill). 
(It’s an introduction not to the Pascal 
language but to the UCSD Pascal 
System, which includes Pascal, an 


operating system, and more. It’s 
something of a cult in itself.) 

That book shows you how to use 
the UCSD system step by step. If 
Bowles uses the same writing tech¬ 
nique in his programming book, 
then it may be a book novices want 
to look at. 

In any event, however. I’d suggest 
that you try to read a bit of any book 
before you buy. If you can’t under¬ 
stand the first few pages, don’t ex¬ 
pect it to get any clearer as it goes 
on. That’s not always true, of course. 
But there’s no harm in readers’ de¬ 
manding that programming books be 
written in as disciplined and struc¬ 
tured a fashion as programs are sup¬ 
posed to be. 

If they’re not intelligible, at least 
authors should indicate that they’re 
writing only for those who already 
understand the subject. 

John Walker, Technical Editor 


generates a com program. 

If there are any errors, the compila¬ 
tion will stop. The error messages are 
sometimes ambiguous, but some trial 
and error efforts will generally result in a 
runnable program. The most frequent 
error is the omission of a semicolon. The 


worst, of course, is a complete system 
crash. No harm, except to your pride. 
Just reset the system, reboot, and look at 
your source code again carefully. Syntax 
errors will be caught by the compiler, 
but logical errors can sometimes be 
catastrophic. 


In the next installment, we 11 take up 
various kinds of loops and repetitions, 
functions (user and built-in), and con¬ 
sole control. The third installment will 
cover input/output functions, memory, 
and system access. Finally, we’ll put it all 
together in a sample program. 
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USE ALL YOUR SPECIAL FUNCTION KEYS 

With WORDSTAR™ 
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SKILL DATA’S WordStar enhancement, which implements all twenty- 
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Standard Operating Procedure 


Routinizing Repetitive Reports 

This method of filling in standard forms exploits features of your operating system. 


One task has become almost universal 
to microcomputers: word processing. 
And word processing is also what many 
new users first use a micro for. Done 
properly, simple word-processing jobs 
serve as a good introduction to micros 
for the novice. And even the more 
advanced user can benefit from looking 
for more efficient ways to handle these 
tasks. 

So let s take a look at a simple job 
many of us encounter: turning out a 
standard report. We may or may not 
need to save a copy to disk. Mainly we 
need to type it in and print it out using 
the computer much like an electronic 
typewriter. 

Heath/Zenith computers, like almost 
all computers on the market have a 
number of screen and text editors writ¬ 
ten for them. These are generally pro¬ 
duced not by the computer manufac¬ 
turer, nor by the large software houses, 
but by smaller independent software 
specialists. (The “line” editors provided 
as a part of the operating systems sup¬ 
plied by computer manufacturers are 
notoriously difficult to use. Heath’s edit 
is no exception.) 

Obviously the word-processing pack¬ 
ages from the independent vendors may 
not provide the complex command sys¬ 
tems and storage capabilities of the 
large, popular word-processing pack¬ 
ages such as WordStar, The Final Word, 
Magic Wand, etc. But the other side of 
the coin is that the routine I will de¬ 
scribe is much simpler to use. For repeti¬ 
tive reports in fixed formats, a less 
expensive editor can be quite satis¬ 
factory. 

The word-processing routine to be 
described here uses the pie Full Screen 
Text Editor and the text Text For¬ 
matter. These are both products of The 
Software Toolworks of Sherman Oaks, 
California. Their combined cost is ap¬ 
proximately $80. There are numerous 
text editors and text formatters available 
from many sources which would pro¬ 
vide equivalent capabilities. But the 
products of The Software Toolworks, 
which are oriented toward Heath/ 
Zenith computers, are the least expen¬ 
sive that I have found. This article, I 
might add, was written using pie and 
TEXT. 


Robert Hanan 

I will describe their application to 
pathology reports because that is what I 
devised the process for. But in principle, 
the process can be applied to any situa¬ 
tion requiring production of reports in a 
fixed format. One can also create a 
library of useful fonns. 

The process 

The basic principle involved is to use 
the screen editor to create and store two 
identical fonns with different names. 
Then, again using the screen editor, fill 
in one of the fonns with the required 
report; print the report with the text 
formatter. Then replace the filled-in 
report with the form that is still blank; 
and do it again, ad infinitum. 

For users of the CP/M operating 
system, much of this process can be 
made automatic using the batch com¬ 
mand facilities of the submit utility. This 
allows CP/M to process a series of 
commands kept in a disk file. It can call 
up a program like pie or text and as soon 
as that program returns control to the 
operating system, submit will move to 
the next command. This will keep up 
until all the commands in the file have 
been executed. Throughout submit 
keeps track of what has been done and 
what needs to be done next. The Zenith 
Disk Operating System (Z-DOS) has a 
similar facility in its .bat files. (See “Take 
Advantage of Z-DOS Batch Files,’’ by 
Peter Norton in Sextant #10, May-June 
1984.) The Heath Disk Operating Sys¬ 
tem (HDOS) does not come with such a 
facility. There are, however, products 
offered by independent vendors that 
give HDOS users the same ability. (One 
of these is from T & E associates of 
Millersville, Maryland.) 

Step by step 

I will now describe in some detail the 
process 1 use on a Z89 microcomputer 
operating under CP/M version 2.2. 

First using pie, I type on the screen an 
outline of a pathology report form such 
as the one found in Figure 1. It has the 
file name pathform. 

Now for some hints on using the form 
in Figure 1. 

You may or may not want to have 
fixed areas for the text portion of the 
report. If the amount of text varies 


significantly from one report to the next, 
you can use your editor’s “input’’ or 
“wraparound’’ mode of operation. As 
you type in more text it will put in 
carriage returns automatically, moving 
lower lines down to accommodate. 

Try to arrange the titles of the various 
data “boxes” so that the first or second 
empty space after the designation falls 
on a tab column. 

Most text formatters have commands 
that provide for centering of headings, 
boldface printing, heading and footing 
spaces, and so on; these commands are 
entered in the pa i'hform file before the 
first line of text. In Figure 1, the text 
command for boldface is the “dot com¬ 
mand” in the upper left-hand corner 
(.bp). 

text and most other formatters pro¬ 
vide commands that allow printing of 
either single sheets or continuous forms. 
You may want to use pre-printed letter¬ 
heads rather than have your printer do 
the letterhead. 

Next after you have created path- 
form, use the copy or pip utility of your 
operating system to create a copy of 
p ath form named, for example, surg¬ 
form. Under CP/M-80, for example, you 
would make the new file using the 
command: 

PIP cl:SURGFORM=d:PATHFORM 
where d: is the drive name. (If both 
pathform and surgform are on the de¬ 
fault drive, then the drive designation is 
not necessary.) In any case, you now 
have two identical files labelled path- 
form and SURGFORM. 

Using submit 

Assuming your system disk has a 
submit.com file, you should now create 
the submit file. Again using your screen 
editor, prepare a file named path.sub. 
Enter four lines in this file as follows 
(using CP/M-80 format here): 

PIE PATHFORM 
TEXT PATHFORM LST: 

PIP PATHFORM=SURGFORM 
SUBMIT PATH 

The path.sub file should be placed on 
the system disk. If you now type submit 
path on the screen after the system 
prompt the path.sub file will be invoked 
and the commands in each of the four 
lines will be executed in sequence. 
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THE NAME OF YOUR LABORATORY 
YOUR ADDRESS AND TELEPHONE NUMBER 
THE NAME OF YOUR DIRECTOR 


PATIENT NAME: 

AGE: 

REPORT NUMBER: 

ATT. PHYS: 

SEX: 

DATE RECEIVED: 

DIAGNOSIS: 


HOSPITAL ID # 

SPECIMEN: 


DATE REPORTED 


GROSS DESCRIPTION: 


MICROSCOPIC DESCRIPTION: 


PATH DIAGNOSIS: 


Figure 1. A form may be created with your editor, then repeatedly recalled and filled in. 


The first line brings the blank report 
to the screen. You fill in the form; and 
when it is complete, you give whatever 
save-file command your editor uses. 
(For pie, it is conTROL-E) . This also causes 
the computer to go to system mode and 
this in turn invokes the second line. 

The second line is the text formatter 
command for printing a file, (lst: is the 
printer device name in CP/M.) When 
the report has been printed, and the 
computer is hack in the operating sys¬ 
tem, the third line is automatically 
invoked. 

The third line replaces the contents 
of pathform with the blank contents of 

SURGFORM. 

And the fourth line illustrates the 
principle of recursion—a program that 
calls itself. 

Note : If you repeat the second com¬ 
mand line (text pathform lst:), the re¬ 
port will be printed again. So you may 
prefer to use single-copy rather than 
multi-copy forms; then you can get the 
number of copies you need by inserting 
the required number of text pathform 
lst: commands in the path.sub file. Of 
course, this would only be practical with 
continuous forms. 

If your operating system has a facility 
such as CP/M s configur, you can enter 
submit.path in the automatic command 
line. Then the entire process becomes 
automatic—the only operator action 
necessary being to turn on the computer 
and insert the disk containing the nec¬ 
essary files. 

(In HDOS, this would be done by a 
prologue file; in Z-DOS, by an auto¬ 
exec.bat file.) 

Storing the forms 

As described above, this process will 
not store the reports permanently on 
disk. As soon as you have printed out the 
pathform file, you write over the disk 
copy with the blank form found in 
SURGFORM. You can save each filled-in 
report with a slight modification to the 
process. This requires one additional 
operator action. 

When the report has been typed on 
the screen with pie, you would normally 
type conTROL-E. This would exit pie, 
saving the completed form under its 
original name. Alternately, you can first 
hit the enter key and then type in a new 
file name, followed by conTROL-v. The 
file name would be the number or name 
of the particular report, pie will then 
store the report under the new file name 
and go back to its edit mode (rather than 
sending you back to the operating 
system). 

If you type coniROL-E instead of 
conTROL-v, you will exit pie saving the 
filled-in form under the name pathform. 
The automatic submit process will then 
be resumed as above. (If you wished to 
save the filled-in form under a new 
name, then exit pie leaving the original 


intact, you would have to follow the 
ConTRoL-v with an ENTER COnTROL-E.) 

Of course, with pie, you cannot just 
save the filled-in form under a new 
name and re-read the blank form. In 
order to re-read the original, you have to 
exit pie and start all over again. The 
submit file above handles this. 

Those of you with somewhat more 
sophisticated editors could simply re¬ 
read the original without exiting the 
editor. Then continue filling and saving 
indefinitely. You could still benefit from 
a submit file like the one above, however. 

This is particularly true if you adopt a 
fixed convention for naming your filled- 
in forms: pathi, path2, etc., for example. 
You would fill in your form just as with 
pie. When it came time for printing, your 
submit file could use pip with a suitable 
“wildcard’’ specification: pip lst : = path*, 
for example. (This, of course, would 
assume you were using fan-fold paper, 
with everything set up so each filled-in 
form took up a single sheet.) 

In any event your editor should let 
you look at any of the stored files. After 
this, you may want to transfer them to a 
permanent storage disk for backup. 

In summary, we have looked at how to 
build a word-processing routine from a 
screen editor, a text formatter, and ele¬ 
ments of the operating system. Although 
I have used specific software and com¬ 
mands in explaining how the process 
works, the principles involved are appli¬ 
cable to any computer and to any com¬ 
bination of full-screen editor and text 
formatter that is compatible with the 
computer. 


Ordering Information 

pie, $29.95; TEXT, $39.95. Specify disk 
format and operating system. 

The Software Toolworks 
15233 Ventura Boulevard, Suite 1118 
Sherman Oaks, CA 91403 
213/986-4885 

Interactive Job Utility (HDOS), $45. 
5 l A” hard-sectored unless otherwise 
specified. 

T & E associates, Inc. 

P.O. Box 362 
Millersville, MD 21108 
301/987-4748 
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Classified Ads 


Software 

ENGINEERING SOFTWARE — H89, 
Z90, Z100. Free flyer. PLOTPRO — 
graph printing program. Linear/log/ 
semi-log, multiple plots, grid lines, 
labeling, $52.95. ACNAP — analyzes 
active/passive electronic circuits. Monte 
Carlo, Worst Case, Sensitivities, $52.95. 
SSP — Signal Processing, FFT, linear/ 
nonlinear, LaPlace, transient analysis, 
$62.95. BV Engineering, Box 3429, 
Riverside, CA 92519, 714/781-0252. 

H/Z89 SOFTWARE: Add print screen 
key to CP/M. Just $16.50 on 5% HS/SS. 
Softcare, RD#2 Box 161, Millerstown, 
PA 17062. 

SOFTWARE WANTED: Autocall pro¬ 
gram up to 100 numbers. Must store 
info on disk and print excerpts. For 


specs write Jerry Pindus, 78-40 164th 
Street, Flushing, NY 11366, 212/380- 
1004; after 9 p.m, 212/428-0482. 

Z100 BOOKS & SOFTWARE: Graphics, 
data plotting, statistics, engineering, 3D 
structural analysis books & software for 
the Z100. Books contain program listings 
in BASIC with full documentation. Disks 
contain same programs in Z-BASIC. 
Perfect for software developers, educa¬ 
tors, consultants, computer hobbyists. 
Prices $20-$96. Send for free catalog. 
Kern International, 433 Washington 
Street, Duxbury, MA 02331, 617/934- 
0445. 

Z100 SOFTWARE. Write for free cata¬ 
log: Dynacomp, 1427 Monroe Avenue, 
Rochester, NY 14618. Also diskettes 
$19.95/10. 


Hardware 

DEALER OVERSTOCK: Zenith MS- 
DOS computers. Z100-192K, two 320K 
drives, w/separate monitor, $2,695. 
Z100-128K, two 320K drives, w/built- 
in monitor, $2,795. Z100-10 meg. hard 
disk, 192K, (one) floppy drive, $4,395. 
We have many printers at discount 
prices, too. Simplified Software Systems, 
118 Third Avenue N.W., Hickory, NC 
28603, 704/328-2389. 

5 MEG HARD DISK SUBSYSTEM for 
H89/90, $1,500 complete. Kits from 
$800. Digital Search, 103 South Main 
Street, Greer, SC 29651, 803/877-9444. 

H89 WITH 48K MEMORY AND SOFT¬ 
WARE. $1,100 firm. Contact W. J. 
Brown, 42 Freedom Drive, Dover, DE 
19901, call 302/734-4668. 


The rate for Sextant classified ads is 75<f per word, with a minimum of 15 words. Send to: Sextant, Classified Ads, 716 E Street S.E., 
Washington, DC 20003 (202/544-2868). Please include your name and address for our records. Deadline for the September-October 
issue is July 13; the deadline for the November-December issue is September 7. 


Luminaries 


Nelson B. Cochran retired several years 
ago after a long career as an electrical 
engineer with General Electric. He con¬ 
sults on special projects when he finds 
them interesting. (Woodworking was a 
hobby of his long before he saw how it 
could make his computing more mobile.) 

Robert Crawford is Associate Professor 
of Computer Science at Western Ken¬ 
tucky University at Bowling Green. 
Which goes against a popular stereo¬ 
type: that academics don’t touch BASIC. 
Then again, he’s trying to keep track of 
its mistakes—so maybe the stereotype 
isn’t too weak after all. 

Robert Hanan is (as you might guess 
from the subject of forms he fills in) in¬ 
volved in medicine—he’s an M.D. in 
Oxnard, California. He also has a soft¬ 
ware company, LabSoft, which offers 
data-processing software for clinical 
laboratories. 

Hugh Kenner teaches English at Johns 
Hopkins University in Baltimore and 
engages himself in activities as disparate 
as the study of James Joyce, the design 


of geodesic domes, and various Heath/ 
Zenith subjects that have appeared in 
Sextant a number of times. Writing 
about it all on an H89 makes a Win¬ 
chester a necessity. 

James K. Knowles is Professor of Ap¬ 
plied Mechanics at the California Insti¬ 
tute of Technology in Pasadena. He 
admits to once having put Count Buffon 
to the test (with sticks, not needles). 
The occasion was more social than 
scientific, however, and the results 
hardly reflected well on the good 
Count’s theory. We hope the Z100 
makes up for it. 

Wayne Rash, Jr., is (as we said in #7 
and #8) a Lt. (j.g.) in the Navy. So once 
again let the record read (for printers, 
this time) that the opinions of humble 
folk on active duty ain’t necessarily those 
of Uncle and the NAV. 

William Tavolga is a retired professor 
(from the City University of New York). 
So he should be used to tutorials. And it 
makes sense, too, that he chose Pascal— 
the child of an academic background. 


Authors: 

Have you considered writing an 
article for Sextant? We’re 
looking for human-interest 
stories, in-depth technical 
features, program descriptions, 
product reviews, and tutorials 
which relate specifically to 
Heath/Zenith systems. We pay 
more than many other micro¬ 
computing magazines. Send 
your article, idea, rough draft, or 
outline to: John Walker, 
Technical Editor, Sextant, 

716 E Street S.E., Washington, 
DC 20003. 
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Scuttlebutt 


“Is the IBM Zenith-compatible?” 

The folks at the IBM exhibit kept 
hearing that question at the Navy 
Micro ’84 conference in Norfolk this 
April. 

Also spotted at Navy Micro ’84: 
Zenith offering a paper tape punch for 
the Z110. Paper tape, in case you’ve 
forgotten, was used for mass storage in 
the old days of microcomputing (back 
before they invented fire). 

Zenith is going to repackage selected 
third-party IBM PC software prod¬ 
ucts for the Z150. They’re putting 
the documentation into those distinctive 
Zenith Data Systems three-ring 
binders. Products to be repackaged 
include Microsoft Word, Multiplan, the 
Microsoft programming languages, 
and BPI accounting software. 

We’ve seen the documentation for 
Microsoft Word on the IBM PC, and, 
frankly, it looks just fine as it is. Why 
repackage it? Especially since we’ve 
heard that a shortage of technical- 
writing resources is one of the major 
bottlenecks in adapting MS-DOS pro¬ 
grams for the Z110/120. 

Terry Jensen has resigned from his 
position as Software Developer for 
the Heath Users’ Group. He’s going to 
“spread his wings” by pursuing a 
career as an independent computer 
consultant. 

Terry was the original SYStem operator 
for CompuServe’s HUG Special Inter¬ 
est Group (SIG). After Terry left a 
message on CompuServe announcing 
his departure from Heath, fellow SIG 
member Mike Cogswell responded: 
“Without you and your contributions 
this SIG literally wouldn’t exist in its 
present form. ... I trust you will always 
remain a HUGgie and will continue 
to ‘visit’ with us here on the board 
from time to time....” 

A Z110/120 aboard Air Force One? 
Not yet. But Mike Cogswell reports 
that “you can’t walk ten feet without 
tripping over a Z100” at Andrews Air 
Force Base, where the President’s 
plane takes off and lands. 

Cogswell says the Z110/120 is also 
“achieving good penetration at the 
Naval Weapons Engineering Support 
Activity, NAVAIR, and NAVELEX. I 
have done several jobs for Joint Cruise 
Missile, NAVWESA and NAVAIR on 
ZlOOs.” 

Speaking of cruise missiles ... in 
the most recent James Bond movie, 
“Never Say Never Again” (with Sean 


Connery), the plot concerns at attempt 
to steal two cruise missiles from NATO. 
If you watch closely, you’ll see three 
ZllOs in the command room of the 

villain’s hydrofoil. 

Software Wizardry has released an 
add-on board called P-SST for the 
Z110/120. The board carries a speech 
synthesizer, a sound synthesizer, two 
parallel ports, and a real-time clock. 

In order to encourage software de¬ 
velopers to support the P-SST board, 
Software Wizardry will rebate a portion 
of the cost of the board to any de¬ 
velopers who adapt their software to 
use P-SST. 

We’re using Magnolia Microsystems’ 
MAGNet to hook up Sextant's com¬ 
puters into a local-area network. The 
biggest gee whiz item in the new 
setup is a device called a fileserver, 
which gives the network 40 MB of 
hard-disk storage capacity. 

We’ve also souped up our Z110 by 
installing a Macrotech 896KB memory 
board, giving us about a megabyte 
of RAM. The board comes with soft¬ 
ware to provide a RAM disk and to 


automatically buffer all disk reads and 
writes. 

And now for a couple of re-runs from 
last issue’s Scuttlebutt: 

The Third International Heath 
Users’ Group Conference will be held 
at Pheasant Run Resort in St. Charles, 
Illinois, on the weekend of July 27-29. 
Pheasant Run is about 45 minutes away 
from Chicago’s O’Hare airport. There 
will be a wide variety of recreational 
opportunities for you and your family, 
including golf, tennis, shopping, and 
a dinner theatre. Further information 
is available from HUG. (Hilltop Road, 
St. Joseph, MI 49085, 616/982-3463.) 

The first Western Regional 
HUGCON will be held on Saturday 
and Sunday, November 10 & 11, at the 
Disneyland Hotel in Anaheim, Cali¬ 
fornia. The grand prize at Saturday’s 
dinner will be a Z100 with Winchester 
hard disk drive. Two days’ registration, 
plus dinner Saturday, will cost $25. 
(Western Regional HUG, Attn: Herb 
Friedman, 1555 North Orange Grove 
Avenue, Pomona, CA 91767.) 



Available in medium decay 'European 
Phosphor'' (the standard in Europe). 

Made with Lead/Strontium impregnated glass 
that stops X-ray emission. 

High-contrast double dark face glass that also 
cuts U.V. radiation. 

Face of tube is etched to stop glare. 

Easily installed...comes with pre-mounted 
hardware. 

Ideal for word processing and programming, yet 
fast enough for games and graphics. 

Warranted for one full year against manufac¬ 
turing defects or tube failure. 

Comes with a 30 day money back guarantee. 


Now you can eliminate the strobe, flicker and 
fatigue from your computer terminal with a new 
amber Soft-View™ replacement CRT from 
Langley^St. Clair. 

Available for the TRS-80, TeleVideo, Kaypro, 
Heath, DEC, Zenith, IBM PC, Apple III and a wide 
variety of other monitors. These new replacement 
display tubes use amber phosphors which exceed 
the European standards for persistence and color. 
And the "decay ” or fade-out rate of the phosphor 
is the same as the "refresh'' or scanning rate of the 
computer screen, so the display glows gently, rath¬ 
er than flickering like a strobe light — an annoying 
problem with inexpensive green phosphor tubes. 


Put an Amber CRT in Your Computer 



Call now to order your Soft-View™' CRT 
from Langley-St. Clair—$99.95* 

800 221-7070 

In New York call 212 989-6876 


Langley-St.Clair 

Instrumentation Systems, Inc. 

132 W. 24th St. New York, NY 10011 


Please specify computer and model number when ordering. Dealer inquiries invited. 


* Please add $7.00 for packing and UPS shipping $ 17.00 for overseas. Parcel Post or UPS Blue Label. Add sales tax where applicable. 
Circle #129 on Reader Service Card 
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Supplier Notes 


DOODLER Graphics Package for Z110/Z120 


The DOODLER graphics package from 
Paul F. Herman simplifies two-dimen¬ 
sional drawing and design in color or 
monochrome with menu-driven single¬ 
key commands. 

The user can draw lines, boxes, circles, 
ovals, and mirror images, and move, 
copy, or erase portions of the screen. 
Text is proportionally spaced, and may 
be created in various widths and to var¬ 
ious scales. Characters may be displayed 
in italic or backslant styles. Users may 
design their own character fonts using 
the font editor included with the pack¬ 
age. Any design may be saved on disk 
for retrieval or use with other programs. 
A playback mode allows error correc¬ 
tion and compact disk storage. 

DOODLER can print any graphics dis¬ 


played on the screen. Included are 
printer drivers for Gemini, Epson, C. 
Itoh, and other similar dot-matrix 
printers. 


The DOODLER graphics package costs 
$79.95 from Paul F. Herman, Data Sys¬ 
tems Consultant, P.O. Box 535, St. James 
City, FL 33956, 813/283-2227. 



The circuit diagram above was drawn using doodler on a Star Micronics Gemini- 1 OX 
printer. 


ProTalker Speech Digitizer/Synthesizer 


ProTalker is a speech digitizer/synthe- 
sizer for the Z110 and Z120 (S-100) 
and the Z150 and Z160 (IBM-compat¬ 
ible) computers. It produces a high- 
fidelity reproduction of the speaker’s 
voice and intonation. ProTalker can be 
used to record and play back voice 
messages in any language, sound effects, 
or music. 

The ProTalker software digitizes voice 
input, stores it on disk, and synthesizes 


it for playback as the original voice 
message. Included are three core pro¬ 
grams: one for preparation and playback 
of voice files; one for accessing Pro¬ 
Talker from BASIC; and source code 
for assembly-language driver routines. 

An adaptive delta pulse code modu¬ 
lation technique digitizes voice mes¬ 
sages. Switch-selectable digitizing rates 
of two, three, or four kilobytes/second 
are available. On-board output amplifier 


and volume control are included. 

Forthcoming software will provide 
conversion of ASCII text to speech for a 
user-defined vocabulary. 

The price for the ProTalker circuit 
board, software diskette, and user man¬ 
ual is $325; manual only is $20. ProTalker 
can be ordered from Speech Ltd., 3790 
El Camino Real, Suite 213, Palo Alto, 
CA 94306, 415/941-2490. 



ProTalker circuit board for Z110/120. 



ProTalker circuit board for Z150/160. 



Black Box® Catalog Available 

The Black Box® Catalog, a 112-page 
listing of over 300 products designed to 
enhance data communications and com¬ 
puter operation capabilities, is now 
available free from the Black Box Cor¬ 
poration. 

The Black Box product line ranges 
from basic installation hardware—in¬ 
cluding cables, data switches, junction 
panels, and wall plates—to modems and 
line drivers, interface test sets, data 
concentrators and multiplexors, proto¬ 
col converters, interface converters, 
code and speed converters, printer in¬ 


terfaces and spoolers, station protectors, 
and more. 

Every product in the Black Box® 
Catalog is described in detail with 
photos, diagrams, text, and prices. Tech¬ 
nical questions about Black Box® prod¬ 
ucts may be directed to the Black Box 
Technical Support Department at 412/ 
746-5565. 

To obtain a free copy of the latest 
Black Box® Catalog, write to Black Box 
Corporation, P.O. Box 12800, Pittsburgh, 
PA 15421,412/746-5500. 
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From the makers of Fantasyland 2041 A.D. the grandfather of all microcomputer adventure games...An 
exciting new line of products written in assembly code with full graphics and sound. This software is 
designed on the Z-100, Macintosh, or IBM PC. 

THE VAULT® Explore the depths of Dunwich Castle. Walk its endless subteranean catacombs. Wander through treacher¬ 
ous vaults where unspeakable horrors wait to feast upon foolhardy adventurers. Completer with graphics (in color or mono 
on the Z-100) and sound. Complete with over 20 levels to master which will provide even the most seasoned adventurer 
with many hours of excitement. Monsters, Treasures, and perils are randomly generated at the beginning of each new 
game so no two games are ever the same. This is not simply a text adventure-monsters move. You see the dungeon, you 
move your character, and use swords and fire arrows. $39.95/disk 

STAR QUEST® Captains log 2146 A.D. Today we set out on the Starship Herman upon what is supposed to be a routine 
cargo run to Darius V. The spaceport is alive with activity and I watch to see more 200 highly trained crew members board 
my ship. I feel a little strange as I sit on the bridge and not the Heath Kit logo on the control panel. I can still remember 
my wife’s face when my kit first arrived. 

Full graphics and sound-content suggested by Star Trek, Galactic Trader, and our own Galactic Quest. Complete with 
hostile aliens, stange new worlds, and animation. As all of our products do, it comes with a fully illustrated instruction 
manual and runs on the Z-100. $39.95/disk 

HEROBICS^ This is a utility package which includes a manual which teaches you to program your Hero Robot and includes 
several sample program listing. It has Basic Workout, More from the Valley, Oingo Boingoe, Robot Watchman, and 
Downtown Hereo. Downtown hero is a Demo program for dealers in which Hero actually sells himself with a (we hope) 
clever and amusing used car sales pitch. $29.95/book & tape 

ROBATUTOR™ Transforms Hero into a lovable playmate. It teaches basic counting, the alphabet, and makes learning a 
unique and exciting experience. This is the first of our Robatutor Educational Series. On newer versions for the Here II & 
III we will include a vocal recognition feature. $29.95/tape & disk 

ROBABUTLER® Series of functional robot utilities for domestic application. Includes Good Morning, Robot Minder, Robot 
Watchman, The Comedian, and Here Kitty-Kitty. More information available on request. $29.95/tape & disk 

BASIC WORKOUT® The essentials of basic programming on the IBM PC and H/Z100 for the non-technical type person. 
Includes a book in plain, everyday English for the beginning and intermediate programmer with a partial listing of Sphinx 
for examples. Also include are several very valuable graphic utilities for video game design and we share a few secret 
tricks we have learned on animation and using the 8087 co-processor. $49.95/book & disk 

For more information on pricing, ordering, or service 



Our order lines are always open — 24 hours/day, 7 days/week 
Or write: CYBOSOFT™ ★ 4923 Fairview Road ★ Hollister, CA 95023 

Free copy of our magazine & catalog ROBOT WORLD with any order 
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the H-89 TWOET SYSTEMS 


A /e’ve got a great idea for your H-88, 89 or 90. It’s a dual internal half height 
f |/drive system. Two of our half height 5*4" drives can replace your built-in disk 
V drive, doubling your information storage capacity. 

Floppy Disk Services provides you with everything you need. That’s two double¬ 
sided, double or single density, half height drives in either 48 or 96 tpi format, all 
hardware, cables and power connector adaptors. And most important, you get 
easy, step-by-step instructions, in the Heath/Zenith tradition of good, clear 
documentation. 

We’ve thoroughly tested the TWOET/ Heath set-up. Remember that a double sided 
48 tpi will work perfectly as a single sided drive right out of the box! Hard or soft 
sectored—so you can even use this system with your H-17 controller. And of course 
we have the software drivers (additional cost) to run 48 or 96 tpi double sided, single 
density drives on the H-17. 


Wondering what to do with your internal drive if you buy this 

system? Here’s the solution. If you purchase a dual half height system for your 
Heath computer from Floppy Disk Services, just include an extra $50.00 plus 
shipping and receive a single 5 l A case with power supply and data cable ready to 
receive your SIEMENS internal drive! The case with data cable is normally a 
$70.00 item. And the cable that comes with your TWOET system includes the 
external chassis disk I/O connector. 


Due to production deadlines, prices in this ad are 2 
months old, so we encourage you to call us for 
current prices and new product info. Prices and 
specs subject to change without notice. 

Dealer inquiries invited. 


PAYMENT POLICY — We accept MasterCard, 
VISA, personal checks and Money Orders. We 
reserve the right to wait 10 working days for personal 
checks to clear your bank before we ship. All 
shipping standard UPS rates plus shipping & hand¬ 
ling. NJ residents must add 6% tax. 


FLOPPY 

DISK 

.SERVICES 


H-88/89/90 are registered trademarks of Heath Corp. 


39 Everett Drive Bldg. D, Lawrenceville, NJ 08648 

Circle #117 on Reader Service Card 


Model TWOET 455 


Model TWOET 465 

2 Shugart SA-455 half height 


2 Shugart SA-465 half height 

48 tpi double sided 


96 tpi double sided 

All hardware 


All hardware 

Metal, shielded mounting plates 


Metal, shielded mounting plates 

Data cable with chassis connector 


Data cable with chassis connector 

Power ‘Y’ connector 


Power ‘Y’ connector 

Complete documentation 


Complete documentation 

Price... $490.00 complete 


Price... $580.00 complete 

























